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MOLDING LARGE CAST STEEL LADLES 


Description of the molding and casting practice-- 


The large core and method of assembling 


HE Prime Steel Co., Milwaukee, is 
T now casting what are believed to be 
the largest slag ladles ever manu 
factured. Each ladle is a_ solid stee!) 
casting and in its production some 
rather difficult problems in molding 
and coremaking were © successfully 
solved. The ladles wil! be mounted 
on trucks in the usual manner; each 
ladle weighs 20,000 pounds and is 10 
feet, 5 inches in diameter across the 
top and 8 feet, 6 inches deep inside, 
having a capacity of 300 cubic feet 
With the exception of the rim, the 
metal at the top is 134 inches thick, 
increasing to 234 inches at the bot- 
tom, which is bowl-shaped. 
The mold is made in a pit, the ladle 
being cast right side up. The con- 


ical core, which forms the inside of 


the mold, is suspended from the cope. 
A cross-section of the mold with the 
core in place is shown in Fig. 5. 
Fig. 1 shows the cope with the sus- 
pended core beneath. In making the 
mold the sand is first swept out, 
forming a cavity exactly the size of 
the inside of the ladle, as represented 
by the line, abc, Fig. 5. The core 
is then assembled in this cavity and 
the cope is finished. The cope with 
the core is then withdrawn and the 
mold is swept out again, this time 
to a size corresponding with the out- 
side of the ladle, as indicated by the 
line, def, ig 5 The cope and core 
are then finally replaced, and_ the 
mold is secured by weights, ready for 
casting. 


The core, which is one of the most 
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interesting features of the mold, is 
built-up and consists of 16 separate 
pieces. Its general construction is 
indicated in | 


‘igs. 1 and 5. Referring 
to these illustrations, it will be seen 
that it consists of a solid, bowl- 
shaped bottom piece, P, Fig. 5, which 
is made exactly the shape of the bot- 
tom of the ladle, with 15 wedge- 
shaped slab cores resting on the bot- 
tom piece and forming the conical, 
inside surface of the mold. The 
whole core is suspended by rods from 
the cope. Four 14-inch rods carry 
the bottom core and each slab core 
is also provided with three suspen- 
sion rods, two on the side and one 
on the top, as indicated in Fig. 5 
The slabs, Fig. 2, are each 


seven 
inches thick, 6 feet 3 inches in length, 
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26 inches wide across the top and 14 
inches wide at the bottom They 
are very strongly made, being heavily 
reinforced with steel rods and pro- 
vided with suitable eyes to receive 
the suspension wires. The bottom 
piece is also strongly reinforced. Sev- 
ral cast steel arbors, 4, Fig 5, are in- 
serted in the hollow, conical part of 
the core to resist crushing stresses 


The cope flask from which this 
ore is suspended is about 15 feet 
square and 18 inches high, made of 
‘ast steel with steel cross-bars. Its 
sides are similar in cross-section to 
1 rolled channel. Steel rails are laid 
across the top of the cope and the 
washers under the suspension rod 
nuts rest on these rails, thus dis- 
tributing the weight of the core. The 
‘ope and core together weigh about 
20 tons. Great care is taken that 
the core shall be stiff and able to 
resist considerable crushing stress 
and also the upward pressure of the 
fluid metal in the mold. 


The inside of the mold is skin-dried 
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before the cope is replaced. Only 
one pouring gate is used, as shown 
in Fig. 3. It consists of- a_ riser, 
about three inches in diameter, ex- 
tending vertically into the sand and 
provided with three feeding gates, 
one at the top, one about one-third 
and one about two-thirds of the dis- 
tance down the side of the ladle. 
The gates are about 2 x 4 inches 
in cross-section. Six small sink 
heads are spaced equi-distantly around 
the top of the ladle. The mold was 
made in the manner described in order 
to be certain that there would be no 
cracks or checks in the finished product 

The metal is poured from a 20-ton 
ladle and is run into the mold as hot 
as possible. Ordinary steel is used, 
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melted in an acid, oil-burning open- 
hearth furnace. 

After the casting has cooled it is 
shaken out of the mold by the crane, 
as shown in Fig. 3. The gates and 
heads are cut off and the interior 
and exterior of the ladle are finished 
with a portable emery grinder. 


A white alloy resembling German 
silver, known as manganese argentan, 
consists of the following: Copper, 
55 per cent; 30 per cent manganese- 
copper, 15 pounds, and zinc, 15 
pounds. Melt the copper and _ nickel 
together and add the manganese-cop- 
per. When thoroughly liquid add two 
ounces of aluminum, lastly the zinc 











COMPARATIVE FOUNDRY COST RECORDS 


Accurate reports of defective castings--Chart of casting 


production costs--Record of miscellaneous operations 


N EVERY foundry an accurate rec- 

ord should be available, not only 

of the number of defective cast- 
ings produced, but of the causes that 
lead to these losses. In Fig. 1 is 
shown a report card which will prove 
a great aid to the foreman in ascer- 
taining the number of defective cast- 
ings produced by each molder, as 
well as the number broken. Frequent- 
ly, the foundry foreman is expected 
to produce results without the proper 
data whereby he could improve the 
work of the shop. Casting losses 
are an important item that should re- 
‘eive careful consideration and _ the 
more information that can be impart- 
ed to the foreman on this subject the 
more rapidly he can improve the 
efficiency of the molding department. 
Although it is important that details 
of shop operations be recorded in 
the office, yet these records are of 
little value unless distributed among 
the department heads who are di- 
rectly responsible for results. Rec- 
ords held in the office are of little 
value to the foreman in the shop. 


Defective Casting Report. 


It might be advisable for every 
foundryman to consider the follow- 
ing questions: Are you giving the 
foreman a fair opportunity to im- 
prove his work? What have you 
done to assist him? Have you di- 
rected his attention to certain pat- 
terns which are in need of repairs? 
Have you pointed out the men in the 
shop who are incapable and whose 
records are below the average? It is 
safe to say that few foundrymen as- 
sist their foreman in this way. Only 
too frequently the foreman has no 
knowledge of shop operations from 
the office records until the end of the 
month. 

In a shop engaged largely on a 
standard line of work it is fair to 
assume that the foreman handles from 
100 to 200 patterns per month. In 
addition, he must superintend the 
work of the shop employes, scheme 
new rigging, oversee the pouring and 
his other duties are almost too numer- 
ous to mention. It is almost impossi- 
ble for the foreman to pick out all 
of the patterns which need repairs 
and for this reason he should be 
given a daily report of the number 
of defective castings which will give 


him a clue to the patterns which need 
attention. Frequently, by calling the 
foreman’s attention to a certain pat- 
tern, new rigging can be devised and 
molding methods can be_ simplified. 
In this way the production costs will 
be greatly reduced. It is not uncom- 
mon to improve molding methods which 
will not only reduce the percentage 
of losses, but will likewise increase 
the output. If the foreman constantly 
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receives information regarding de- 
fective work he will invariably apply 
himself and will devise schemes to 
reduce these losses. As new patterns 
are received, he will make compari- 
sons with similar patterns previously 
made and thereby the new pattern 
can be properly molded in the foun- 
dry and the expense of experimenting 
with the pattern is saved. 

On the defective casting report 
sheet a column is provided for the 
pattern number, the check number of 
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the molder, number of pieces cast, bad 
castings and the number of castings 
broken. This report can be easily 
filled in as it is copied from the daily 
casting report which contains all of 
the information for this card. De- 
fective castings, are divided into two 
divisions, namely, pieces bad and num- 
ber broken. The former sub-division 
covers the number of castings lost as 
a result of poor workmanship or pat- 
tern design, and indicates that the 
foreman’s attention is required, par- 
ticularly if the losses are heavy. Num 
ber broken include such castings as 
may have been properly made, but are 
broken when shaken out of the sand, 
or in one of the subsequent cleaning 
operations. Castings broken in this 
way are, of course, not the fault of 
the molder, nor can they be consid- 
ered defective castings, as they are 
lost as a result of carelessness on the 
part of those handling the castings 
after they have been poured. The 
superintendent or general foreman 
should always receive a copy of this 
defective report to enable him to 
check patterns against the various 
departments and this will enable him 
to note improvements, if any result. 


Molders’ Report. 


This report will also enable the 
foreman to notify the molders of the 
number of defective castings made 
A small slip is handed each molder, 
as shown in Fig. 3, on which is en- 
tered the pattern number, number of 
pieces lost and the date of the heat 
For example, it will be noted from 
Fig. 1 that the molder holding check 
No. 62 made ten castings from pat- 
tern X77. The next day a report of 
defective castings, Fig. 3, is handed 
to this molder, which notifies him 
that two of the ten castings were de- 
fective. If he is working on a piece- 
work basis and is paid 40 cents for 
each casting made, his earnings for 
that day will total $3.20 in place of 
$4.00, which he would have received 
if all the castings would have have 
passed as satisfactory. If the molder 
has any doubts as to whether he has 
lost these two castings and desires 
to note molding errors, he can do so 
by inspecting the castings on the 
scrap pile and in this way many im- 
provements can be brought about 
It is advisable to invite the molders 
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defective 


inspect 


to their work, as 
this frequently will prove an incent- 
ive that will lead to a clean report 
sheet for the following day. 

By notifying the molders each day 
of their number of losses, many argu- 
ments which might the 
regular pay day are obviated. Oc- 
casionally, a mold is perfectly made, 
but the of the casting due 
to the blowing of the core and, there- 
fore, this should 
to the core department. The molder, 
after inspecting the casting, notifies 
the foreman that the loss should not 
be charged to him, and after the 
foreman’s personal inspection, the 
molder is allowed the cost of making 
one mold. It will be noted in Fig. 
3 that the molder holding check No. 
62 was credited with one casting of 
the two lost. This slip is then 
turned to the office and the molder 
is credited with 40 cents which was 
the piecework price of molding one 
casting. By checking defective cast- 
ings daily all differences with the 
molders are immediately adjusted and 


develop on 


loss is 


loss be charged 


re- 




















the result will be that the men will 
DEFECTIVE CASTINGS 
HEAT — Sfufia. CHECK -62. 
2 Pieces, Fat. X77 
ALLow __/._- .Sruth. - roreman 
Fic. 3—Derective Report Sire Fur- 
NISHED THE MOLDER 
be better satisfied. It also might be 
added that with the elimination of 
pay-day arguments, particularly with 
men on a piecework basis, the ac- 
counting department is relieved of 
much difficulty. 

In Fig. 4 is shown a report on 
which the materials used in the foun- 
dry during each month of the year 
are totaled In addition to the total an- 
nual consumption, the monthly and 


daily averages are also given. Columns 
are provided for all the raw materials, 
such pig 


coke, limestone, 


as iron, scrap, sand, coal, 


and fire 
This report furnishes the super 
intendent all of the 
mation regarding raw 
sumption 


charcoal 
clay. 
necessary infor- 
material 
to 


con 
make 


and 


him 
to 


and enables 


comparisons from 


to 


day day 


month month. 


Comparative Cost Report. 


A comparative cost report per 100 


pounds of good castings produced is 


shown in Fig. 5. Columns are pro- 
vided for the labor cost of molding, 
coremaking, chipping and_ grinding, 


miscellaneous labor, cost of iron, coke 


miscel- 


and foundry supplies, hauling, 
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laneous charges including repairs to disclose a good reason for an increase 
tools and buildings, watchman and in cost, as a one per cent increase 
janitor service, storing and shipping in this item is equivalent to a de 
patterns, office force and light, heat crease in the output of one per cent 
and power. In the last column the This would not only increase the cost 
total cost per 100 pounds of castings of productive labor, but would also 
is entered $y making casting com- increase all other items entered on 
parisons from month to month, in- this report. The average weight of 
creases and decreases will be found castings made also has a tendency to 
which necessarily should be explained. increase the average cost. |i the aver- 
We will first compare the items of age weight of castings one month 
molding, coremaking, chipping and is 50 pounds, and if this average 
grinding, which are considered the drops to 40 pounds the succeeding 
productive labor of the foundry, and month, an increase in the cost of the 
some of the practical reasons for in- lighter work is naturally expected 
creases and decreases in these items The average rate paid per hour is 
will be outlined. A comparison of the also an important item which must 
bad casting percentage with that of not be overlooked when _ increased 
the previous month will undoubtedly production costs are being considered 
oo a _—s., ‘<a, COMPARATIVE COSTS PER 100 POUNDS 
COST IN CENTS 
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The item of miscellaneous charges 
includes such labor as cupola tenders, 
department labor, unloading material 
from cars, cranemen, blower room 
employes and men handling patterns. 
Causes for increases in the items con- 
stituting this division will undoubted- 
ly vary from month to month, owing 
to the miscellaneous line of work in- 
cluded and the reasons can best be 
explained by the general foreman who 
is constantly in touch with these de- 
partments. 

For example, during the month it 
might be found that the cupola men 
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material and foundry supplies, which 
includes all other materials required 
in the production of castings, such as 
sand, plumbago, coke, limestone, 
charcoal, fire clay, parting 
pounds, _ etc. These items can- 
not very easily be controlled as 
they are governed by the prices 
that must be paid for them. The cost 
of iron and scrap will vary according 
to the mixtures used. The cost of 
hauling, storing and shipping, light, 
heat and power, are largely controlled 
by the amount of work that is being 
done, and the greater the output the 


com- 



























































are hauling iron which was placed lower the average cost, particularly of 
in the extreme corner of the yard office help, watchmen, janitors, etc. 
when received, thereby requiring a Under the item of hauling it will be 
MISCELLANEOUS RECORDS 
leer cenr| } 
| oF | AVERAGE | | 
amniee TOTAL TOTAL | OUTPUT | weicnTt DAILY | | 
MONTH) YEAR| Ove IRON IRON ACAINST| OF averace| 842 /PER CENT 
MELTED output | 'RON preeegy output |\ASTINGS| BAD 
| MELTED | | _rounos POUNDS | POUNDS | 
sam.| 20] 25 | 275/250 12296// | |66%| 1/02 73/44/7964. bi 
| ree| - | 22 | 2606870! 1.732, 700| 66%\127 66642/ 86321 970 
man «| 26 | 2248,450) 1A457,502| 64ho| 77 66250 183,91) /1 Fo 
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sees 25 | 2650/00) 1 806, 230 6 8% o| 95 72,249 237667 /1 fo 
wah 25 | 2637330| 1632 M5| 61% 87 | 65,296 21/374 11% 
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DAILY 
AVERACE a 104,77/ | ese = = 68772) 7,239 aE 
Fic. 6—SHEET CONTAINING MISCELLANEOUS ReEcorps oF FouNDRY OPERATIONS 
longer time to haul it to the furnaces found that repairs will have to be 
or cupolas and this necessitated the made from time to time, although 
employment of extra men. Further- the cost of watchmen and janitor ser- 
more, a large stock of material might vice will not vary greatly, nor will 
have been received during the month, the cost of the office force vary to 
such as sand, pig iron, scrap, fire any marked extent from month to 
clay, limestone, etc., which would month. With a small output the cost 
necessitate extra labor for unloading will naturally increase per 100 pounds, 
the cars. Furthermore, the tonnage and, of course, the cost decreases 
might have decreased, yet it is proba- as the output increases. 
ble that all of the cranemen will be We will now consider the item of 
required at a certain time of the day miscellaneous charges which includes 
and this will prevent a reduction in repairs to tools, buildings, etc. In 
this force. this column all expenses that cannot 


The column in which is entered the 
‘ost of iron, includes both pig iron 
ind scrap, and in the adjoining col 


umn is entered the cost of coke, core 


be included in other divisions must 
be charged. Repairs to tools include 
repairs to wood and iron flasks, sand 
mixers, molding machines, cars, trucks. 
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ladles, tumbling mills, expense of the 
repair crew, as well as repairs to the 
buildings, benches, shelving, fences, 
runways, tracks, etc. In this division 
is also included other charges such 
as the cost of patching and filling 
defective castings, grinding chisels 
for cleaners, cost of making lifting 
plates, arbors, etc., and the daily 
freight and express charges on incom- 


ing materials. This item of miscel- 
laneous charges should be watched 
closely as all repairs and _ replacals 
are absorbed in this sub-division. 


Many repairs can be made when the 
output of a foundry is large as the 
increased tonnage will hold this mis- 
cellaneous cost item toa reasonable fig- 
ure. However, if the output is de- 
creasing, such repairs which are pos- 
sible with a large tonnage must be 
held over until the conditions are more 


favorable. The cost of pattern 
changes and repairs are entered in 
one column and it is also advisable 


to increase the amount of this work 
when the output is large as this will 
decrease the average cost of this 
work. The total cost per 100 pounds 
of good castings represents the cost 
of all and material required 
in the production of the month’s out- 
put. The average cost per 100 pounds 
for one year is. entered in the lower 
column of Fig. 5. 


labor 


A curve sheet, compiled from the 
data entered on the report sheet, Fig 
5, is shown in Fig. 2. It will be noted 
that this sheet covers a period of 18 
months, but can be extended to any 
length to cover a number of years 
It will be noted that the average cost 
of iron and scrap, from January to 
August, 1900, greatly increased, but 
fluctuated during the succeeding five 
months. From the middle of Decem- 
ber to the middle of March the cost 
of iron did not materially change, but 
a sharp decline was noted in April 
The cost of molding was exceedingly 
variable, as indicated by the curve 
This chart will prove exceedingly 
valuable to the manager of a plant 
as it shows at a glance the increases 


and decreases in the various items. 
Fig. 6 is a record of miscellaneous 
data which will prove exceedingly 


valuable. A column is provided for 
the number of working days in each 
month, as well as the total number 
of working days in the year. A col- 
umn is also provided for the total 
tonnage of iron melted. It will be 
noted that the average monthly total 


aggregates 31,117,000 pounds of iron 
melted. This should be considered 
100 per cent. The output of good 


castings averaged 20,425,419 pounds per 
month, which was equivalent to 65.6 


per cent of the total amount of iron 
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melted. The average monthly total of 


bad castings amounted to 2,150,103 
pounds, or 9% per cent of the total 
melted; thus, 75.1 per cent of the total 
iron melted is accounted for and the 
difference, amounting to 24.9 per cent, 
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is not accounted for and represents 
melting losses, returned metal, gates, 
etc. It will also be noted that the average 
weight of the castings made is en- 
tered on this report and it will be 
found that this item will prove ex- 
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ceedingly valuable inasmuch as it 
has a considerable bearing on the 


output percentage as against the total 
amount of iron melted. These records 
can be varied the require 
ments of any foundry, regardless of size 


to meet 


PECULIAR PROPERTIES OF PIG IRON 


Considered with specific reference to chemical analyses 


and physical tests—-Practical application of suggestions 


T IS perhaps not too much to say 
| that the adoption of chemistry by 

the foundry has been responsible 
for a large part of the amazing ad- 
vance of this industry during the past 
decade. Within this period, mixing 
by analysis has become the rule rather 
than the exception, and so much data 
has been published, and is now avail- 
able along this line that further dis- 
cussion seems superfluous. 

There is, however, a related point in 
connection with the selection of pig 
iron for the mixture which has thus 
far received scant attention, but which 
is, in my opinion, worthy of most 
earnest consideration by foundrymen, 
and perhaps even more so by iron 
merchants and manufacturers. I refer 
to the great difference which exists 
in the behavior many brands of 
pig iron and which apparently cannot 
be accounted for the basis of 
chemical composition, as _ ordinarily 
determined. 

In former days, now happily past, 
the old time founder, innocent of 
chemistry, swore by brands and pos- 
sessed as part of his stock in trade a 
list of such, as had proved in his ex- 
perience and unsatisfac- 
tory. To the chemist this was ridicul- 


of 


on 


satisfactory 


ous. From his standpoint, two irons 
having the same composition must 
have the same properties and give 


the same results, irrespective of brand 
name or anything else, and so earnest- 
ly has this doctrine been preached 
that his theory has won very general 
acceptance. 

It is far from my intention to be- 
little the of chemistry in the 
foundry to deny the utility of 
analysis as a means of judging of the 
quality and fitness of an iron. Never- 
theless I must take exception to the 
view still held by many chemists that 
analysis is everything, and maintain 
that there is something to be said for 


value 
or 
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the arbitrary preferences of the older 
generation of founders. | 
to be the that many 
irons which have practically identical 
analyses and yet show marked differ- 


believe it 


case there are 


ences in such important properties as 


strength and shrinkage, and I[ will 
now offer what evidence | have to 
support my views on this point. 
Perhaps the most convincing evi- 
dence which has come to my notice 
is contained in a paper entitled “An 
Introduction to the Effect of Structure 


Upon the Physical Properties of Cast 


Iron”, presented by F. J. Cook and 
G. Hailstone before the British Foun- 
drymen’s Association in 1909. In this 
paper it is recorded that of two mix- 


tures practically identical in chemical 


composition the one was 


invariably 
rength than 


the other, and this difference 


much lower in tensile st 


persisted 


through a great iny heats and over 
a long period of time The poorer 
mixture averaged about ne-half of 
the strength of the better mixture, 
and in none of the 60 cases given is 
the strongest bar of the poor iron 
equal to the weakest bar of the good 


iron. The following analyses and tests 
are given as typical of the series, and 





in view of the exceedingly close 
agreement of these analyses it is 
evident that we must look elsewhere 
for the cause of the very great dif- 
ference in strength 
Series 
B 
Tensile strength, tons | s 18.3 
Total carbon, per cent 3.2 3.092 
Graphitic carbon. per 397 2.289 
Combined carbon, r 0.90 
Silicon, per cent..... 1.328 1.314 
Sulphi per cent 
Phosp! is, per cent 123 0 
Manganese, per cent ; 2 0.335 
Iron, by difference, 94.14 
A few years ago I was called into 
consultation by a certain foundry re- 
garding a persistent case of trouble 
with shrink holes in small, chunky 
castings. It had been found by the 
foundry superintendent that the ex- 
tent. of the trouble apparently bore 
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the 
experiments 


some relation to mixture used, 


and hence were carried 


out to determine what constituent or 


constituents were responsible for the 


difficulty. I am not at liberty to give 
full details of the results of these 
tests, but will present an outline of 
the experiments. 

There were six brands of pig in 
the yard at the time, representing 
both northern and southern irons 


Each of these irons was melted sep- 
arately by using it alone in the first 
charge and separating the rest 
the day’s heat by a blank of coke 
Working in this way, some 20 of the 


of 


small castings, which had given the 
greatest trouble, were poured from 
each kind of iron. All conditions 


were kept as uniform as possible and 
the experiments 
eral times 


were repeated sev 
different lots the 


various irons to minimize the danger 


with of 


of accidental interference of other 
factors. Finally, the castings were 
examined for shrinkage cavities with 


the following results: 
Brand No. 1.—Castings all good, not 
a shrink hole in the lot. 


Brand No. 2.—Fifty per cent per- 
fect castings and 50 per cent with 
small trace of shrinkage. 


Brand No. 3.—Ten per cent perfect 


castings and 90 per cent with small 
trace of shrinkage. 

Brand No. 4—None perfect, all 
showed a little shrinkage 

Brand No. 5.—AIl castings with 
small shrinkage cavities 

Brand No. 6—All castings very 


bad, with large shrink holes. 

All of these irons were the ordinary 
No. 2 and No. 3 
while there 
the analyses, 


grades, and 
Variations in 


foundry 
were some 
there is absolutely no 
tracable connection between the per- 
centage element or combina- 
tion of elements and the results as t 
shrinkage. Moreover, the 
each completely analyzed by a com- 
petent chemist and it was determined 
that the differences in behavior could 


not be attributed to the presence of 


of any 


irons were 
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any unusual elements, or to unusual 
variations in the proportions of the 
carbons. Since these original ex- 
periments were carried out, others 


have been made on various mixtures 
of these brands, and it has been 
shown that the behavior of any mix- 


ture is approximately proportional to 


the behavior of its constituents, so 


that with equal parts of No. 1 and 
No. 6, most of the castings will show 
just a little shrinkage. It has also 
been found that the result from these 
irons affects the shrinkage in much 
the same way as the original pig. 

It is quite well known among both 
foundrymen and blast furnace men 


that made in whole or in 


part from mill cinder, is less desirable 


pig iron, 


than that made entirely from ore, al 
though the use of the mill cinder will 
rule, change materially the 
the 


of inferiority of 


not, aS a 


composition of pig. The points 


cinder pig do not 
seem to be very clearly defined and 


have probably never been scientifically 


investigated. Nevertheless, they are 
real enough to affect its sales value, 
and in England are recognized by the 
creation of the grades of cinder pig 
as opposed to all mine pig. I have 
had some experience in the use of 
mill cinder in the blast furnace and 
have noticed that when using a con 
siderable proportion of it, the iron 


was noticeably easier to break on the 
blocks, and there was invariably a de 
increase in the unreduced 


cided iron 


in the slag. 

Again, we have the case of charcoal 
iron, which in spite of the threats of 
the 


foundry chemists to drive it from 


field, is still produced in this country 
] L 


to the extent of some 400,000 tons per 
year, and is still regarded as indis 
pensable for many classes of work 
\s far as analysis goes, there is but 
little average difference and no essen 
tial difference between charcoal and 
coke iron. Charcoal iron averages 
lower in sulphur, but any coke fur 


and often does produce iron 
0.0] pe r 


nace can, 


with the sulphur down under 


cent, which is as good as is expected 
from charcoal iron. \gain, charcoal 
iron averages somewhat lower in 
total carbon than most coke irons, 
but here again the difference is not 
universal and if we should judge by 
analysis only, many coke irons could 
easily pass as the product of the char 
coal furnace. 

Coming to the properties of the 
two materials, however, it is within 
the experience of almost every foun 


dryman that there is a difference. This 
is perhaps most generally noticed in 
strength, 


matter of toughness or 


the 
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which in charcoal iron is much great- 


er, the grains having a tenacity which 
marked 
degree rather than breaking off short. 
It is 
properties of shrinkage, 


causes the iron to tear to a 


also noticed, however, in the 


tensile 
depth and character of 


strength and 


chill, and since there is such a differ- 
ence in properties and such a similar- 
think it 


here a 


ity in composition, | safe to 


say that we have notable ex- 


ample of that elusive difference which 
escapes the arts of the chemist. 
Finally, | might cite the experiences 
and opinions of many competent 
foundrymen who have found the facts 


to be as I have stated. One authority 


in particular, Dr. R. Moldenke, has 
repeatedly called attention to these 
conditions. 
The Manner of Cooling. 

\lthough we may recognize the 
fact that differences in pig iron may 
exist, which cannot be accounted for 
by analysis, the explanation of these 
differences is another and a very dif- 


ficult matter. It is true that, as in 


the case of steel, the methods of 


a clue, and un 
the 


metallography furnish 


der the microscope structure of 


cast iron often shows’ remarkable 


variations. Cook, in the example first 


cited, found that his. strong iron 
showed under the microscope a_pe- 
culiar net work = structure of the 
phosphide eutectic combined with 
much finer graphite than existed. in 
the weak mixture. It is well known 
that charcoal iron is finer in grain 


than coke iron of similar composition 


and that this closer grain is an al- 
most invariable accompaniment of 
strong iron. Hence, we may assume, 
that a part at least of the differences 
in pig iron is due to the variations in 
size, shape and arrangement of the 
eraphite tlakes. This is all right as 
far as it goes, but is only pushing the 


matter back one step and is not satis 


factory as an ultimate explanation 


In seeking the real explanation. five 


possible theories have suggested them- 


selves, and these [ will take up in 
order 

It has been known for many years 
that the rate of cooling is an 1m- 


portant factor in determining the per 


centage of combined carbon, and late 
ly it has become appreciated that it 
may also affect iron in other ways 
than through the combined carbon. 


For example, Custer, in his work with 
that 
controlled with- 


permanent molds, has shown 


eraphite Size may be 
out change in ultimate composition 
by varying the rate of cooling through 


the solidifying range, and others have 
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found that hardness and _ electrical 
properties may be varied through 
quite wide limits by controlling the 


rate of cooling through a much lower 
range and without appreciably affect- 
ing the carbons. In my opinion, this 


possibility is due to a change in the 


allotropic state of the iron which 
takes place at about 1,400 degrees 
Fahr., and which is not made evident 


by chemical analysis. 

However, though granting that the 
manner of cooling may produce many 
still 
lieve that this theory is competent to 


important changes, | cannot be- 


account for the examples previously 


the both Cook’s 
experiments and those coming within 


given. In case of 
my own experience, rate and manner 
of cooling were as nearly similar as 
it was possible to make them, and the 
number of pieces tested was too great 
to permit of the possibility of a co 
incidence of accidental variations in 
this factor. Moreover, the persistences 
of the differences after the remelting 
of the 
this 


irons cannot be explained on 


basis. 

\nother theory which may possibly 
be thought by some to afford an ex 
planation is the manner in which the 


elements of the pig iron are com 
bined. There are six elements pres 
ent in cast iron and some 12 or 15 


constituents are possible through the 


different forms of combination oi 


these elements. There is, however, 


nothing to indicate that there is any- 
thing in this theory, and even if we 
for it on this’ basis, 


could account 


there would still be the question why 


two brands of the same elementary 
composition should have their ele- 
ments combined in such different 


ways as to produce different proper 
ties. 

Recently, considerable attention has 
been given to the gaseous impurities 
that 
and a 
May it 


presence ol 


of steel and it has been found 


nitrogen is a rather common 
detrimental 


the 


very impurity. 
that 


this 


not be case the 


element, which 


the 


more or less of 


is not determined in ordinary 
analysis, explains the differences which 
This 


explanation 


| have described? appears a 


more likely than any of 


far cited... I do how 


the 


those thus not, 


ever, regard it as right one, ot 


at least the chief There is 


little 


one. very 


evidence either for or against 
it, but such as there is appears to be 


The 


Braune 


against it. well known experi 


ments of seem to. indicate 


that nitrogen is seldom or never an 


important factor in gray cast iron, 
sometimes in 


although it may be 


white or chilled iron; and Gayley has 
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described the 
classes 
that 
relation 


some tests made on 
different 


which he 


nitrogen content of 


of pig iron in found 


there was apparently no 


whatever between the amount of ni- 


trogen and the quality. 


Perhaps the most generally ac- 
cepted theory to account for other- 
wise unexplainable differences in cast 


iron is to assume the presence of 


the 


more es- 


variable amounts of oxygen in 


metal. This theory is due 
Dr. Moldenke, who, in 


several papers, has cited considerable 


pecially to 


evidence in its support. Perhaps the 
most conclusive evidence is the actual 


isolation of magnetic oxide from sam- 


ples of iron which have been badly 
burnt on the hearth of an air fur- 
nace and which are known to have 


had the characteristics commonly at 
tributed to oxidized metal. This theory 


fits in well with all that is known 
regarding the relation between blast 


furnace practice and the properties of 


the iron made. For example, mill 
cinder is a particularly difficult ma- 
terial to reduce and it has a well 
marked detrimental effect on the 
quality of the pig iron produced. Still 
another example mentioned by Dr. 


Moldenke is the difference in quality 


between malleable Bessemer, made in 


a lightly blown furnace, and regular 
Bessemer, made in a furnace driven 
to the limit. 

While accepting this last theory 


is probably substantially correct, | 


vould suggest that possibly a modifi- 


cation of it may be still nearer the 
truth. It is generally assumed that 
the oxygen is present as dissolved 


oxide of iron, but it seems to me pos- 
sible, if not probable, that it may be 
rather in the form of an oxy-sulphide 
This 


Campbell to be capable of 


of iron. compound has been 
shown by 
existing in iron and steel at high tem- 
peratures and to remarkable 
powers of diffusing through the solid 
metal. Le Chatelier 


its existence. 


have 


has also proven 

The evidence as to its presence and 
influence in commercial iron and steel 
is only indirect but there is some cir- 
cumstantial evidence pointing in that 
direction. It is noticeable in 
that 
unreduced 


quite 


‘last furnace practice following 


i slip bringing ore into 


the hearth, there is a most evident as- 
sociation of badly oxidized iron and 
well 


difficult 


very high sulphur. It is also 


<nown that it is particularly 


to keep the sulphur down’ when 


smelting mill cinder. 


In a paper by Herbert Pilkington, 


read before the British Foundrymen’s 


\ssociation in 1911, it is stated that 
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many of the best cold blast charcoal 
irons contain 0.10 per cent sulphur 
and upwards, and that this quantity, 


which would be ruinous to ordinary 


pig, does not in this case produce un- 


soundness or other bad effects. Fi 
nally, | know of several observant 
foundrymen, who are quite certain 


that sulphur is sometimes much more 
injurious than at others, and this fact, 
if such it be, may or may not be 
caused by its association with variable 
the form of 


amcunts of oxygen in 


oxy-sulphide. 


Furnace Practice and Iron Quality. 


Thus far my discussion has been 


largely academic and a more practical 
blast 


presence 1n 


question is the relation between 


furnace practice and the 


the pig iron of these injurious proper- 


ties, however they may be caused. 


Unfortunately, we have not enough 


data to draw exact conclusions, or in- 
deed, any conclusions My observa- 
tions have led me to accept as a ten- 
tative theory the rule that the less 
oxidizing the conditions under which 
the iron is made, the better will be 
its quality. In other words, satisfac- 
tory iron should be made from easily 
reducible ores, with a moderate rate 
of driving and with not too much 
economy of fuel. These conditions, 


the fur- 


hoped that 


if correct, are rather hard on 


nace man and it is to be 


further information may modify them 


somewhat. It is a significant fact, 


however, that in a large number of 


the irons having the _ highest 


cases 


reputation for low shrinkage and gen- 


eral good casting properties, are made 


in small furnaces inadequately pro- 


vided with blowing capacity and 


hence, lightly driven, and using brown 


hematite or other easily reducible ore 


| have thus far been unable to de 


termine whether those factors in the 


operation of the furnace, which are 


within the control of the furnace 
manager, have any important effect 
upon these properties of pig iron, but 
it is probable that, to some extent, 
they have It is a well known fact 
that the grain of the pigs may be 
varied within wide limits without re- 
zard to composition by varying the 
basicity of the slag and the tempera 
ture of the hearth It is also well 
known, however, that upon remelting 
the character of the grain is changed 


and becomes normal and so far as | 
know, it has never been definitely 
shown that the size of the grain in 
the original pig bears any relation 
to the properties of the iron after re- 
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melting, at least none which cannot 
be explained on the basis of composi- 


tion. 
On 


certain 


the other hand, | have noticed 


indications which lead me to 
that it 


plish something by the way the fur- 


believe is possible to accom- 
handled. 
that the 
cinder may be 


nace is For example, it ap- 


bad mill 
at least partially null 


pears effects of 


fied by slow driving and the use of 


some excess of fuel. Again, magnetic 


ore appears to make a _ satisfactory 


foundry iron, although it is very hard 


to reduce, but furnaces using it are 
generally driven rather slowly. Rea 
soning entirely from theory it seems 


likely that the presence of ferrous sil 
the 
perature of 


icate in ore, the formation 


the 


tem 


slag (not the melting 


point), the temperature of the hearth 


and the freedom from slips may all 


have something to do with the quality 


of the iron. It would be interesting 


to follow up some of 


these points; 
for example, to compare the iron 
made by the use of dry blast with 
that made under otherwise similar 


conditions, but using moist blast. Dry 
blast greatly increases the hearth 
temperature, thus producing condi- 


tions identically 
cold 
made; yet it is quite possible that it 
may effect of the same 
kind on the pig, although less in de 


opposite those under 


which blast charcoal iron is 


produce an 


gree. 
The practical application of the 
tacts which I| have here tried to bring 


out may not seem to be of any great 
importance, but I am not so sure that 
this is the case. Sometime ago J had 
a talk with a foundry superintendent 


of wide experience, and in discussing 


the experiments on fluid shrinkage, 
previously described, he insisted that 
to many foundries this property is 
one of the most important and diffi- 
cult problems, and is responsible for 
a much larger number of defects than 


is generally supposed \ccording to 


this foundryman, the question of the 


influence of brands upon this property 


is well worth the study of ‘the prac- 


ical ~=foundryman There are, of 
course, 


fluid 


foundries where neither 


high 


many 


shrinkage nor strength 


are 


of any particlar importance, but on 


the other hand, there are some classes 


of work where one or both of these 
properties is of very great importance 
and in such .cases it appears to me 


that a knowledge of brand 


character- 
istics is almost indispensable 


\s there is no published and very 


little privately held information along 


these lines, it is mecessary for each 


own data, 


founder to gather his 
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the procedure which | recommend is 
as follows: 
First—A fluid shrinkage and trans- 
verse strength test from each heat. 
Second.—A continuous record of the 
results of these tests and the mix- 
tures used. 


Third.—Occasional tests of the dif- 
ferent brands melted separately. 
In regard to the test for fluid 


shrinkage, I have found that original- 
ly recommended by Cook and con- 
sisting of a casting in the shape of a 
K, with the legs about 1 inch square 
in section, to be satisfactory. 
When this casting is broken at 
junction of the tendency 
towards fluid shrinkage 


dent there. 


very 
the 
legs, any 


will be evi- 


In using this test, it is 


convenient to construct a scale con- 
sisting of a series of from four to 
eight broken K castings of varying 


degrees of badness. These are mount- 
ed in a box and given suitable num- 
bers. to 
compare any test piece with this scale 


Thereafter it is sufficient 


and to record its shrinkage, by the num 
ber on the scale most nearly resemb- 


ling it. 
It will be evident that the obtain- 
ing of this data need not be at all 


burdensome to the foundry undertak- 
ing it, since no special apparatus is 
called for, except a transverse testing 
machine, and the extra work involved 
will hardly amount to 20 minutes per 


day of a helper’s time. Even the 
special tests of separate brands need 
not interfere with ordinary foundry 


routine, since they can be run as the 
first charge in a regular heat. 
Another conclusion which might be 
drawn from the 
that there is a great opportunity for 
some of the manufacturers and sellers 
of foundry pig to 
selling points of these special virtues, 


facts brought out is 


iron make strong 


once they have found them in their 
brands. I am quite convinced that 
the larger commission firms would 


find it very much to their advantage 
to have the properties of the brands 
they handle thoroughly tested so that 
they could sell them more intelligent 
ly. 

that the 


effects 


Finally, it appears to me 


recognition of the injurious 
of the gaseous impurities in cast iron 
the 


long 


will give a fresh argument to 
electric furnace 
thought that it 1 
to use an electrically-heated 
ladle or 
either a blast furnace or cupola. 
the 


treated 


man. I have 


should be practicable 


receiving 


mixer in comnection with 


Here 
iron could be partially refined, 
ad- 


justed in composition and brought to 


with de-oxidizing alloys, 


any desired casting temperature; and 


since there would be no melting to 





Tae FOUNDRY 


do, the amount of electrical energy 
needed would be relatively small. Op- 
erated on a sufficiently large scale to 
take care of the fixed charges, it ap- 
pears to me that this combination 
could be made profitable for some 
lines of work. 


Casting Brass Oil Cups 
on Steel Straps 


By Louis Luhrsen. 
difficulty is 
in lubricating locomotive connecting rod 


Considerable experienced 


brasses. The oil cups on the straps are 
frequently jarred loose and 
ways of securing them have been tried 


several 
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Fic. 1—Virw oF A Locomotive MAIN 
Rop STRAP, SHOWING THE OIL Cup 
AND A CROSS-SECTION OF THE 
LATTER WHEN CAST ONTO 
THE STRAP 
such as bolting and screwing them to 
the strap. This, however, has proved 
unsatisfactory. An effort was also 
made to weld cast iron oil cups onto 


the strap, but this method also did not 
overcome the difficulty the 
warped by the heat to such an extent 


9 — es 
| ° wtoces cLrames | 
i hen _ 


as strap was 
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\1. ELEVATION OF THE STRAP, SHOW- 


ING THE IRON MOLp 


that it could 
again. 


After 


decided 


not easily be straightened 


considerable difficulty it was 


to 


cast the oil cup onto the 
A view of the main rod strap 
the cup in 


strap. 


with position is shown at 
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A, Fig. 1, and C is a sectional view of 
the strap through the oil cup, showing 
the method of anchoring the cup t 
the strap by the bolt, E. The oil cu; 
is shown at G, while H is the brass 
cap and K, the plug. 

As shown in Fig. 2, an iron mold i 
used for casting the brass oil cup. In 
this illustration M is a section throug! 
the clamp and the mold, N being the 
strap, P the iron mold and R_ the 
clamps. At TJ, Fig. 2, is shown a side 
view and plan of the strap with the 
iron mold in position. The success of 
this casting operation depends upon the 
proper preparation of the bolt head and 
the dovetailed groove in the strap. Or 
dinary brass is used and the cups, when 
cast in this way, never work loose 
The metal thickness of the brass cuy 
after it is turned and bored is % inch 


Renovating Molding 
Sand 


A process for treating molding sand 
so that it can be used over again has 
been recently patented in Great Brit- 
ain. It consists of treating the sand 
with a solution of sulphate of alumina 
and water, alone or in combination 
with gelatinous silica. The sand may 
also be treated with alumino-ferric 
cake, with or without the addition oi 
silicate of soda. The sulphate of al 
umina may be added to the sand in 
several ways; it may be powdered and 
the powder mixed with the sand, wa 
ter being added as required, or the 
sulphate may be ground and mixed 
to a paste with water, or it may be 
dissolved in hot water without being 
ground. The inventor, however, pre 
fers to add the sulphate in the form 
of a solution, made in the proportion 
of one pound of sulphate of alumina 
to 12 pounds of water, and uses 160 
pounds of this solution to the ton ot 
sand, while for cores and dry sand 
work, more of the sulphate of alum 
ina solution A stronge 
sand is made when the sulphate of 
alumina solution is used in conjunc 
tion with gelatinous silica, in whicl 
case equal parts of the sulphate solu 
tion silica are mixed 
together to form a mixture which may 
be added to the sand in any propor 
tion up to 160 pounds per ton 0! 
sand. For cores and dry sand mold 
ing the simple solution of sulphate is 
considered the best, but in the reno 
vation of green sand, the mixture 0! 
sulphate and silica is considered th« 
best. The gelatinous silica specified ir 
the patent is silicate of soda or wate! 
glass, that is so extensively used as 
binder for furnace linings. 


is desirable. 


and gelatinous 
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N THE 
line of 
Harvester Co., 
large tonnage of castings, 
dry is one of the important depart- 
ments of practically each of its plants. 


its varied 
the International 
Chicago, requires a 
and a foun- 


manufacture of 
products, 


Two large gray iron casting 
have been erected during the year by 
the Harvester 


shops 


company, located, re- 


spectively, at Milwaukee and Spring- 
field, O. The Milwaukee foundry was 
described in TH! FounprY, May 


1911, page 98. One of the features of 
this shop is the gallery for light cast- 
ings, which increases. the 
floor area practically 50 per cent. 
limitations of the site on which 
plant erected made it 


molding 
The 
this 
necessary 


was 
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Details of Construction and Arrangement 


floor In ad- 


this 


this 
the roof of 
the saw-tooth type. 

The new plant at Springfield covers 
sufficient ground to 
centrating all of the molding 
floor. The 
dry building is 676 feet 


to erect gallery 


dition, shop is of 


permit of con- 
opera- 
main foun- 
and 150 
end of the shop, 150 


been partitioned off 


tions on one 
long 
feet wide. One 


feet square, has 
for the 
The 


located the 


department. 
which 


casting cleaning 


auxiliary buildings, in are 


department, molding 
coke 


rooms, 


core 


and core sand storage, storage, 
pattern toilet cupola 


house and scrap bins are arranged on 


vault, 


either side of the main 


Fig. 14. 


Structure, as 


shown in Some of these 











OF THE INTERNATIONAL HARVESTER Co.'s 








Cast. 


New SprRIn 





buildings are entirely detached from 
the main structure, 
ber are ‘in the 
foundry. 

The 


construction 


although a num- 
form of lean-tos to the 


building is of 
brick curtain walls 
sides and ends contain numer- 
rows of 


foundry steel 
with 
and the 
ous windows, thereby insur- 
ing light. While the 


plans provided for a 


ample original 
saw-tooth 
the specifications were changed before 
the building was erected at the sug- 
gestion of W. D superintendent 
of construction for the 


root 


Price, 


Harvester 


company, and a modified form of the 
Pond type of monitor roof construc- 
tion adopted. A cross-section of the 
building, showing the roof construc- 
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usually 
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install 
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considerably 
of the 
the 


tion, Is lig it 


will. be root 
from V-shaped monitor 
the peak 


highest portion 


departure 
As 


monitor 


type. built, of 


the is of 
follows the 


It 


ridge 


center line structure is 


to 


cus 
windows 
the 


tomary row of 


the 


a 


in sides monitor, but 


illumination 1s curtailed 
the 
monitor 


of 


by shadows eaves of the 


roof and ventilating c 


the 


a 


pacly monitor is reduced 
the 


the 


as 


gases be entrapped along 


may 


ridge which extends considerably 
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View oF THE FouNpry From THE MILL 
above the openings in the sides of 
the monitor. Unless ventilators are 
installed in the roof ot the monitor, 


again descend 
the 


the entrapped gases may 


to the lower level in shop. 


Roof Construction. 


construction 
the 
the 


of 
of 
of 
the 
the 
illustrated 


In the type of r 


the 
high 


adopted, sides monitor 
the 


the 


building 
of 


form points 


and roof is in form an 


at the 
Fig. 13. 
monitor are equipped 
steel sash fitted 


inverted gable with ridge 


lowest point, in 


The 


with 


as 
sides of the 


continuous with 


ANI q T 17 
— A aaa 4 


Fe 
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Room 

the roof 
point 
skylights, 
from 


ribbed glass from 
of the 
the 
Cc, 2, 
the 


part 


extending 
to the highest 
Four tiers of 
G, Fig. 13, extend 
the lowest to the highest 
building. The two 


set 


bay of 
building. 
iF 
root 
of 
of 
the 
inches high, 
4 feet 10% 
the 
being 
the total 
in the 
either 


and 
of 
the 
windows are 


lower 
angle 

101% 
is 


rows at an 


and bottom row 1s 5 feet, 


the 
inches high. 


while upper row 
the 
vertically, 
10% 
of 
16 22 
of the 
the general 
12, the continuous 
the of the 


This roof construction pro- 


mont 
both 
high 


In 
glass is set 


tor 


feet, inches 


height 


tiers 5 
lighting 
6 
building. 


and sur 
inches 


As 
the 


face roof feet, 


on side 


shown in view of 
plant, Fig. sash 1s 


and extends entire length 
structure. 
vides maximum lighting efficiency and, 
abundance of 


building 


affords 
The 

signed and construction 

the De & 


engineers, building, To 


in addition, an 


ventilation. was de 
its was super 
Vore 


Nasby 


vised 
Co. 
ledo 


by McGormley 


Shop Lighting. 


extreme of the main 


The 
building 


height 
48 feet 
9 


is and the side bays 


and 32 
the 


high 
of 

windows 
carried 


inches 

The width 
feet. The 
the building 
the 
sash is in three sections whicl 
and 
same time 
monitor is 66 feet 
the V-shaped 
construction, 


are 23 feet, 
main 
the 


up 


wide. 
86 
of 


feet 
bay is in 
sides 

to the 


sliding 


are 


eaves of side bays and thx 


permits of opening the top bot 
each window at the 
of the 


and 


tom of 
The 
10% 
ot 


width 


inches roof 


is cement which is 
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applied to a skeleton of perforated 
metal. The cement is covered on the 
outside with layers of felt, tar and 
gravel which make the roof abso- 
lutely waterproof. The roof over the 
side bays is similarly built. The 
monitor slopes toward the center, 
forming a gutter which extends the 
entire length of the building. 

In designing this structure, the 
architects adopted a light form of 
steel construction which possesses sev- 
eral novel features, particularly in the 
design of the roof trusses, H, Fig. 13. 
This construction effected a saving 
of 50 per cent in the amount of steel 
required. The general view of the 
foundry, Fig. 1, shows how well the 
light is diffused toward the center of 
the building. The hot air main will 
also be noted, which extends through 
the middle bay with numerous 
branches to the side floors. The 
office of the general foreman is shown 
at A, and B is the entrance to the 
core room. The middle bay is de- 
voted almost entirely to floor work, 
while in the side bays all of the bench 
molding is done. Gray iron castings 
are exclusively manufactured and ap- 
proximately 45 per cent of the molds 
are made on molding machines. 

Owing to the light nature of the 
work produced, overhead traveling 
‘ranes are not required and the met- 
al is delivered to the various mold- 
ing floors and molds are rolled over 
by mono-rail air hoists 


electric and 
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DEPARTMENT, SHOWING TH}! 





which command every portion of the 


The 


overhead | 


molding floors. air hoists oper 


beams, which reach 
the 


section of 


ate on 


> 


every section of shop Fig. 3 


this mono-rail 


the 


shows a 


system, as well as traveling I- 


beam, .4, which is supported at either 
end by two large wheels, 4, Fig. 3, 
and which operate on tracks, A, Fig. 
13. These tracks are suspended from 
the roof trusses. As the air hoists 
are supported by the traveling I- 


beams, they can be moved across that 


Four BATTERIES OF OVENS 


part of the floor commanded by the 
beam from which they depend while 
the longitudinal travel 
through the particular section of the 


beam has a 


shop which it is designed to serve 
The traveling I-beam crane with its 
hoist is controlled from either end 


by means of hand chains which pass 


over the pulley, C, Fig. 3. In addition 


to this air hoist which 


the 


system, serves 


molding floors, there are two 


with an 
installed by 


each 
hoist 


mono-rails, equipped 


electric and car, 
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Fic. 5—A CorNER OF THE CLEANING 


THE TUMBLING BARRELS WITH 


Room, 


SHOWING THE METHOD OF SAFEGUARDING 


FENCES AND ENCLOSED GEARS 
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lic. 6 


-THr CoKe STORAGE AND COKI 


Tit 


the Pawling & Harnischfeger Co., 
Milwaukee The mono-rails extend 
through the side bays, as shown at 
D, Fig. 1, to a point opposite the 
cupolas, where they turn at right 
angles across the shop and run pat 


allel to the cupolas, where they again 
door 


diverge 
to the 


One mono-rail passes the 


pig iron storage yard and 


at a point over the 
of the 


it delivers 


directly centet 


industrial railway, to whicl 


gates and scrap intended 


for either yard storage or the cupola 


A view of this mono-rail layout, whicl 
shows the parallel track to the cupo 


las, is illustrated in Fig. 3. In this 
shop the molds are shaken out at 
night and the castings are loaded 


CONVEYOR WITH THE CUPOLA HOUSE IN 


DISTAN 

onto buggies which are conveyed 
to the mill room by the mono-rail 
hoist. A view of this hoist, with one 
of the buggies on the floor, is shown 
in Fig. 8 

The cleaning room is 150 feet square 
and is equipped with an adequate 
number of tumbling barrels, emery 
wheels and chipping benches. The 
tumbling mills are served by an ex- 
haust system which carries away 
the dust and the separator is locat- 
ed between the fan and the mills 
and exhausts the air back into the 
room. The separator is located di- 


rectly underneath the monitor of the 


cleaning mill building and is_ sus- 


tained by the girders over the center 
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of the shop. 
the 


The exhaust spouts from 
separator are illustrated at 4A, 
Fig. 8 The tumbling barrels and 
emery wheels are arranged for group 
drive from motor-driven countershafts. 
The motor for the tumbling barrels is 
shown at A, Fig. 5. The safeguards 
on the tumbling mills are unique 
and it will be noted that the back of 
each mill is protected by a steel guard 
resembling a fence, while the large 
gears driving the mills are guarded as 
shown at B, Fig. 5. All of the emery 
are practically enclosed with 
steel hoods. Directly above the charg- 
ing side of the tumbling mills is an 
I-beam trolley, on which is operated 
an air hoist which facilitates the charg- 
ing and discharging of the mills. 
The tumbling barrels, emery wheels 
and chipping benches are arranged in 


wheels 
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Mono-Ratr Hoist 


AND CAR 


parallel and the gangways between 
them are in line with those of the 


foundry. Access to the gangway in 
the foundry can be had through the 
cleaning department 
compelled to pass obstructions 


might lead to accidents. 


without being 
that 
A view of 
the foundry from the mill room end 
is shown in ‘In the fore- 
ground, chill molds for casting hubs 
around the spokes of wheels for ag 
ricultural implements, are illustrated. 
This work, however, is only carried 
on temporarily in 
and will 


Fig. 2. 


the new foundry 
later be transferred to the 
other shop which is now being equip- 
ped for this purpose. 

An interesting feature of the shop 


practice is the arrangement of the 
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sand piles which extend the length of 
the shop and not across the width, 
which is almost the universal practice. 
There are four piles of sand and 
when the castings are removed the 
sand is tempered and cut-over by a 
sand mixer, which prepares four con- 
tinuous piles of sand in readiness for 
the molders. The sand mixer was 
installed by the Auto Sand Mixer 
Co., New York City. 


Melting Equipment. 


The melting equipment consists ot 
two 78-inch cupolas, installed by the 
Whiting 


Foundry. Equipment  Co., 


Harvey, Ill. These furnaces have a 
capacity of about 25 tons per hour 
and are used alternately. The cupo 


las are located in a melting 


CHARGING 
W HICH 


DISCHARGES 


er POLA 


ic, 9—TH 


SHOWING THE Hopper INTO 
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house of 





FYI OOR, 


THE COKE CONVEYOR 


construction, which is 
the 
building. 


brick and steel 


center of one side 


The 


9, is covered by a steel 


situated about 
of the 


platform, Fig. 


main charging 
plate floor which facilitates the move 
ment of the charging buggies. A sec 


tion of the coke hopper, ya shown 


in Fig. 9. The charging floor 1s 
served by a 5-ton elevator. Located 
on one side of the melting house is 


the coke storage building and on the 
opposite side are the pig iron storage 
yard and the concrete scrap bins. An 
serves the 
storage illustrat- 
The charges are here 


industrial railway system 


iron yard, as 
Fig. 10. 


weighed 


entire 
ed in 
loaded into 


the 


made up, and 


ears for delivery to charging 


Fic. 10—Tue Pic IRon StoraAc 


lloor \ll of the iron as it is re 


ceived in cars is carefully stacked in 


piles, according to analysis, grade and 
brand and between the piles narrow 
age tracks extend turntables 
to tacilitate the loading ft the ma 
terial into the charging cars When 
loaded, the cars are push nto the 
main track and are -delivered to the 
clevator in the melting house, passing, 
in transit, over a track scale 
Coke: Conveyor. 
The coke 1s conveyed Iron the 
coke storage building to the charg 
ing floor by an exceedingly interest 


ing conveyor system, Fig. 6, installed 


by the Chain Belt Co., Milwaukee 
This conveyor extends the entire 
length of the coke storage building 





Fic. 11I—A View IN THE LA\ 


ATORY, SHOWING 





YARD, SHOWING THE NARROW GAGE RAILWAY SYSTEM 


and discharges into the hoppet 

the charging floor shown at A, Fig 
9 The coke is discharged trom 
chutes in the coke storage onto the 
conveyor, which is motor-driven. The 
blower house is a one-story lean-to 
to the cupola house The blast is 
furnished by a blower installed by the 
Piqua Blower Co., Piqua, O., which 
is. driven by a variable speed motor 


which permits the blast to be ad- 


justed to the melting requirements 


In the blower room is also installe: 

motor generator set which fur 
nishes the current for the electri 
hoist This set consists of an alter 
nating current motor and a direct 
current generator \ll of the electri 


safeguarde: 


the 


equipment is carefully 


the 


and wiring throughout build 
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Fic. 


ing 1s 


mill is provided for the recovery of 


Iron. 


sanitary drinking fountains have been 


installed. 


The core 
long and 55 


main foundry 


extends 
center of 
the core 


department. 


»vens is shown in Fig. 4. 


ment 


four ovens 


the roller drawer type, and are equip- 


ped with 


temperature 


been 
limits 


maximum. 
maintain is 
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12—VIEW OF 


Throughout 


in conduits. \ 


the entire 


Core Shop. 


shop, 


longitudinally 


ovens 


\ 


consists « 


each 


thermometers 


me 


A fairly good average to 


abot 


feet 
building. <A 


which is 
wide, 


the 


view of 


from 


f four 


. fhe 


ovens 


for 


asurements. It 
that 
from 225 


the 


degrees 


it 250 degrees 
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cinder 


shop 


145 
adjoins 
brick wall 
through 
this building, which divides 
coremaking 

the 
This equip 
batteries 


are 
making 
temperature 
Fahr. 


as the minimum, to 275 degrees Fahr., 


Fahr. 
Fach oven door is equipped with an 





BUILDING 


FROM THE SouTH, SHOWING 


for timing the stay of the 
the This indicator 
consists of a cast iron clock dial with 


indicator 
cores in ovens. 
raised figures and a movable hand in 


When 


the 


center. the cores are 
placed in the oven the hand is set to 
indicate the time when the cores 


should be removed. 


The coremaking department is il 


lustrated in 


Fig. 7. The benches are 
arranged along the wall. A girls’ 
rest room has been provided, which is 


located in the building shown at 4A, 


ig. 12, which is in the nature of a 
lean-to of the core shop. The core 
sand storage is illustrated at B, Fig. 
12. This is a concrete structure with 


a cement roof. The reserve supply of 


molding sand is carried in two con- 


créte buildings situated on either side 


of the core department. These sand 
storage buildings have numerous 
openings which are on a level with 


the floors of the freight cars received 
the track this 
department. wash 


over spur 


The 


paralleling 
rooms 





\ 
yas 
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ILDING SHOWING THE ROooF 


THE CorE DEPARTMENT 


for the 





AND SAND STORAGE 

men are located in a two-story building 
and a view of a row of the porcelain 
porcelain 
On 


number of 


a view of a row of the 


wash bowls is shown in Fig. 11. 


account of the _ large 
separate wash 


for their 


negroes employed, 


rooms have been provided 


use. 
Heating System. 
An 


been 


system has 
the overhead, hot air 
system being employed. The air is 


elaborate heating 


installed, 


heated by cast iron heaters, built by 
the American Radiator Co., which are 
heated by the 
the power plant. 
this ventilating 
by the Buffalo 


from 
for 
installed 
Forge Co., Buffalo. 
One of the large hot air mains is 
Fig. 15. This delivers the 
heated air to the mains on either side 


exhaust steam 
The 


system 


blower 
was 


shown in 


of the shop from which branch pipes 
lead to the side bays. 

The pattern storage building is of 
is located at 
some distance from the foundry. This 
building has only one opening and all 


brick construction and 


precautions have been taken to make 
Artificial il- 
afforded by tungsten 
and flaming arc lamps; the tungstens 


it absolutely fireproof. 


lumination is 


are located in the side bays, while the 
flaming arc lights extend through the 
middle bay. 

To 


against 


the 
burns 


safeguard foundry workers 
foot other acci- 
dents, all of the employes of the cast- 


and 


ing department are required to wear 


congress shoes, which are furnished 


at a low cost by the company. 


The 


New 


firm of T. P. Kelly & Co., 
York City, manufacturers of 
foundry supplies and equipment, will 
be continued under its present name 
The firm is now composed of M. F. 
Kirby, P. A. Kirby and W. F. Kaine 
Ir. 
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Fic. 14—Grounp PLAN oF THE FoUNDRY, SHOWING THE LAYOUT OF THE BUILDINGS 


Cleaning Castings for 


Plating 
By N. W. Shed 


Question:—Is there any particular 
iron mixture especially adapted for 
castings that are to be copper-plated? 

Answer:—There is no special mixture 
adapted for iron castings that are to 
be plated. It would be advisable to 
obtain a metal low in graphite and 
silicon. The principal difficulty in se- 
curing a good surface is the presence 
of sand spots. These can be removed 
by thorough pickling in hydrofluoric 
acid. There may be some scale on 
the castings, but this can be removed 
by hot muriatic acid. The main ob- 
ject is to obtain a thoroughly clean 
surface before coating with copper 
The directions given by W. T. Flan- 
ders in “Galvanizing and Tinning” 
should be followed to obtain clean 
castings for plating. 


A strong and valuable alloy for all 
purposes where a high grade metal 
is required is made as follows: Melt 
75 pounds of copper and add 25 
pounds of zinc. The copper should 
be melted under a flux composed of 
the contents of two old dry batter- 
ies which have black oxide of man- 
ganese as one of their component 
parts. The yellow brass so produced 
is run into ingots, and is used for 


making gun metal by melting 20 together, and after the molten mass 
pounds with 72 pounds of copper. has been well stirred, eight pounds 
The copper is first charged into the of tin are introduced with further 
furnace with a handful of salt and. stirring. The metal is then raised 
some charcoal, and when the metal to the proper casting temperature, 
becomes red hot, the ingot brass is its surface being covered with a 
charged. The metals are then melted thick layer of charcoal. 
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LATTER-DAY PATTERN SHOP METHODS-V" 


The construction of patterns for feed water heaters, 


steam and oil separators, and cast iron car wheels 


HE manufacture of open-feed wa 
T ter heaters involves essentially 

the of iron 
boxes of various sizes, with openings 
for pipe connections and doors which 
permit to the interior. The 
wide variation in operating conditions 
in different steam plants, both as to 
the size and the character of the pip- 


construction cast 


access 


ing and the number of sources of sup- 
ply for steam and water, as well as the 
provisions for drawing steam and wa 
ter from the heater, make it necessary 
special features on 


to provide many 


otherwise standard construction. 


Molding Feed Water Heaters. 
The 


single piece, with the exception of the 


smallest sizes are cast in a 


top. These are cast on their side by 
the Harrison Safety Boiler Works, 
Philadelphia, the parting being on one 
of the outside faces of the box The 
bottom is pitched for drainage and 
is provided with lugs to which the 
pipe legs are attached. The bottom, 
with its attached legs, 1s made loose 
on the pattern and all the pieces for 
the openings are also loose. The 
screws which hold these loose pieces 
to the pattern are taken out as the 
ramming progresses and when _ the 


ramming is finished, the main pattern 
is withdrawn the bottom 
bosses are drawn back into the mold 
This, construction makes it 
transfer the bosses to one side or the 


and and 


easy to 


other, on the pattern, thus making 
it possible to mold right and left 
hand heaters from the same pattern. 


The interior of the casting is formed 
by a dry sand core rammed in a box, 
the projections on the inside of the 
casting the 
parts of the heater being made loose 


for supporting interior 
in the box and are drawn out of the 
core after the box has been removed. 
The core is supported by a print pro- 
jecting from the top opening of the 
box and by prints extending 
through the door openings in the sides 
of the The heater is cast in 
such a position that these door open- 


also 


heater 


ings are on the bottom, thus carry- 
ing the weight of the core. 

The flask is cut away at the end 
to facilitate the removal of the inter- 
ior of the core, which is filled with 

*Presented at the Pittsburgh convention of 


Association 


Foundrymen's 


the American 


coke that the core will crush be- 
fore the casting cracks. 

Large sizes of heaters are built up 
of separate plate patterns. These 
plates are made of wood and are 
molded by ramming them on a board. 
These large plate patterns must be 
strengthened by ribs and the various 
bosses required are attached to the 
pattern where needed, each boss us- 
ually carrying its own core print, the 
openings being made with dry sand 
cores. The bosses are cut over rather 
than through the ribs. If these boss- 
es and openings are of standard sizes, 
this method affords a good illustra- 
tion of the relative economy of mak- 
ing openings in this way, even though 
it might be entirely possible to mold 


sO 


them in green sand. 
The attachment of 
removing the oil from 
which the 
the casting of a 
number of bolting flanges which must 
raised from the surface of the 
plate to allow clearance for the nuts 


separators for 
the exhaust 

heater, 
considerable 


steam goes to in- 


volves 


be 


between the flange and the plate. 
This undercut is handled with dry 
sand cores rather than making the 


flanges loose and drawing them back 
in the mold, as a pattern made in this 
weak and there would 
tendeny the 
displaced during 
the progress of the ramming, thus 
resulting in castings which cannot 
be machined to the proper shape. 


way would be 


be a for loose 


flanges to 


always 
become 


Steam and Oil Separators. 


The making of castings for steam 
involves a large 
core work and 
core boxes are more interesting 
the patterns. Separator heads 
resemble pipe tees with an enlarged 
body and are always made with 
flange connections. One of the most 
dificult problems is the baffle in the 
interior of the head, which cuts the 
core in two, except at the steam ports. 
Wherever possible these cores are 
made in boxes with the baffle loose 
on the top or on the open side of 
the box. These cores must be sup- 
ported by crabs, and as it would be 
impossible to get the crabs out of 
the castings after they are made 
without breaking them, these crabs 
are cast in open sand. 

Separator cores are frequently made 


and oil separators 
amount of difficult 
the 


than 





By W. S. Giele 


in halves which are bolted together, 
thus securely holding them to each 
other and preventing any variation 
in the thickness of the baffle or side- 
wall of the casting by the shifting 
of the core. A bolt extends through 
the baffle in the casting and is cut 
off at each side. 

The flasks are made so that the 
core prints will pass through the 
sides, the flask being located on the 
pattern by the fit between the open- 
ing in the flask and the core print 
in the pattern. The core is  subse- 
quently located in the mold by the 
fit between its print and the opening 
in the flask, thus placing no depend- 
ence on the green sand support of 
the mold for locating the core. Cores 
cannot be made in this way 
are made by casting the baffle separate, 
ramming it up in the core and cast- 
ing.it into the head. 


which 


Patterns For Separator Heads. 


The patterns for these separator 
heads are symmetrical and are parted 
on a plane passing through the center 
line of the openings, thus making 
them ideal for mounting on molding 
machines. In this case, all the un- 
dercuts between the flanges and the 
bodies can be drawn in green sand. 

In the wells for separators, how- 
ever, and in separators, it is 
often desirable to make the castings 
in a vertical position, in ,which case 
the undercut between the body and 
the flange will not draw in green 
sand. This difficulty is taken care of 
in the small sizes by means of a dry 
sand core which carries the flange. 

In sizes slightly larger, the flange 
the flange pattern being 
bored to fit the core print. The cast- 
ings are molded by drawing the flange 
back out of the drag before rolling 
over and using a cover core. In some 
of the larger where the cover 
would be too large to handle, 
the flanges are made in segments and 
are drawn back into the mold. 
In patterns arranged for molding 

jarring machines, the flange is 
taken care of by a very large core 
print on the pattern, which is drawn 
back from the drag before rolling 
over, the flange being formed by the 
core which fits this print. 

Owing to the greater rigidity of 
the dry sand core, as compared with 


vertical 


is loose, 


sizes 


cores 


on 





December, 1911 


green sand, and the relative ease 
with which these dry sand cores can 
be blackened and vented, and also on 
account of the more rigid pattern 
construction possible, dry sand cores 
are very extensively used in making 
this line of work, the cores, as well 
as the mold being rammed on jarring 
machines, wherever possible. Small- 
er parts are made from wood or 
from iron patterns, as the number 
of castings required may indicate, 
and are mounted on the roll-over 
molding machine. 


Ice Breaker. 


An interesting casting for a differ- 
ent line of product made by the 
Harrison Safety Boiler Works, is the 
drum for an ice breaker. This drum 
casting is similar in shape to a pulley 
with a very heavy and wide rim, a 
hub supported by spokes being re- 
quired in the center of the casting 
and a number of lugs and openings 
are required on the rim for the at- 
tachment of the picks which break 
the ice. 

A great deal of difficulty has been 
experienced in making these castings, 
by reason of the fact that the setting 
of the main core displaces the cores 
which form the openings in the rim 
and which should cut through to the 
main core. They are now success- 
fully made with a hollow pattern with 
a removable end, bored in the center 
for a spindle. The spindle is firmly 
held in the mold, the pattern is low- 
ered with the prints for the cores 
through the rim and the lugs on the 
rim screwed on from the inside of 
the pattern. 


After ramming, the removable end 
of the pattern is taken off and the 
screws holding the prints to the rim 
are removed. The spindle then forms 
a guide for drawing the main pat- 
tern from the mold, after which the 
prints are drawn in, the small cores 
set around the circumference, and 
the main core is set by using the 
spindle as a guide. The crab on 
which this core is rammed is bored 
to fit the spindle. The box for the 
main core is parted in the plane of 
the spokes, and the spokes and the 
hubs are made loose in the box so 
that they can be drawn from the 
core. 

There is an indefinite variety of 
styles, and of sizes of car wheels, and 
a very large and extensive pattern 
equipment is required to produce the 
various kinds of wheels required by 
steam and electric roads. The Lob- 
dell Car Wheel Co. Wilmington, 
Del., has a most complete pattern 
equipment for casting all varieties of 
wheels, and the arrangement of these 
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patterns, both for changes in the 
patterns to meet various specifica- 
tions and for the storage of the many 
parts required, is an object lesson for 
any foundryman. 

The wheels are listed primarily ac- 
cording to diameter. They are rough- 
ly sub-divided as wheels of the type 
furnished to steam roads, wheels of 
the type furnished to electric roads 
and double flanged wheels, such as 
are used by crane builders. 

The wheels for steam roads are 
further classified as single plate, dou- 
ble plate, Washburn (part single and 
part double), open plate, wave plate 
and spoked wheels. These are again 
classified as having the bearing inside 
the wheel or outside the wheel and 
further, according to the weight of 
the casting. 

Under these in turn is an almost 
infinite variety of lengths of hubs 
overall and projection of hub to one 
side or the other, as well as widths 
of tread, thickness of flange and 
contour of tread and flange 


Pattern Record. 

Each different contour of tread and 
flange requires its own equipment of 
chills, the various chills being designat- 
ed by number. The Lobdell pattern list 
contains full information, with ref- 
erence to all of the above points, 
as well as number and material of 
patterns on hand and limits of ad- 
justment on the pattern, together 
with other information which would 
not be of general interest and will 
not be referred to here 

It is the universal practice of the 
Lobdell company in the construction 
of its patterns, core boxes and flasks 
to avoid the use of dowel pins as 
a means of location, all parts being 
located by turned or planed shoul- 
ders. Where dowel pins are used, 
they serve only to prevent rotation 
on circular fits. 

This is a practice which might well 
be adopted by foundrymen in gen- 
eral, as the matching of patterns, 


] 


core boxes and tlasks so obtained is 


far more accurate than can be ob- 
tained by means of dowel pins, and 
owing to the very much larger bear- 
ing surface afforded, will remain so 
for a longer period. The wheel pat- 
terns are made of pine, pine ma- 
hogany-faced, mahogany, mahogany 
iron-faced, or wholly of iron, accord- 
ing to the number of castings re- 
quired. 

The hubs, flanges and treads are 
made as small as the smallest cast- 
ing required and are turned with 
locating shoulders into which the vari- 
ous loose pieces fit, making different 
widths and thicknesses of tread and 
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flange and different diameters and 
lengths of hubs. 

The hub core boxes are made a 
uniform length and the core prints 
which are attached to the hubs are 
made the same length overall, re- 
gardless of the length of the hub, the 
extra length of print in the case of 
shorter hubs being placed on the 
drag side so that all cores for hub 
openings are interchangeable. 

The depth of the flange from the 
parting line on the flange to the po- 
sition of the gage point on the rail 
head cannot be varied except by 
changing the chill, as this portion of 
the wheel is cast against the chill. 
It is possible, however, to use different 
chills with the same pattern and thus 
vary this dimension. 

The depth of the flange from the 
parting line to the back or side away 
from the rail can be varied by using 
different flanges on the same pattern, 
this portion of the mold being made 
in sand. 

Other dimensions which may vary 
are distances from the parting line 
of the flange to the ends of the hub, 
this being accomplished by changing 
the hubs on the pattern. 

The process of molding car wheels 
at this plant consists of bolting the 
chill to the cope flask, laying the 
pattern into the chill with the cope 
down and using the cope as a match 
against which the drag is rammed, 
after which the whole is rolled over 
and the cope is rammed in the usual 
manner. 


Molding Car Wheels. 


It might appear to the uninitiated 
that it would not be necessary to fit 
the pattern to the chill, as this portion 
of the pattern does not form any 
part of the mold. As a matter of 
fact, however, the pattern must be 
accurately fitted to the chills. Any 
springing or rocking of the pattern in 
the ramming process would result in 
variations of thickness in the rim 
or flange and, as the castings are 
used without machining, such varia- 
tions on this surface would result in 
the rejection of the wheels. 

The chills must also be accurately 
machined, not only to give the cast- 
ing the proper contour, but because 
the inspectors make measurements 
of the castings to determine the 
amount of shrinkage, the shrinkage 
being a check on the physical prop- 
erties of the metal in the wheel. In- 
spectors, therefore, demand that the 
chills be maintained exact to diame- 
ter and gage so that this measurement 
can be made. 

What has already been said con- 
cerning the variety of patterns, and 
more particularly the great variety 





, 
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of changes which must be provided 
for in each pattern, will give 
idea of the problem of storing the 


some 


patterns and their parts 
in such a way that any pattern and 
its corresponding loose parts, required 


numerous 


to fill any particular order, can be 
found without undue delay. 
It is the practice of the Lobdell 


company to divide its pattern storage 
into sections, arranging the 
according to diameter and_ general 
style of wheel and giving each wheel 
pattern a section which contains all 
the flanges, treads and hubs applying 
to this pattern. 

This plainly marked at 
the end nearest the main aisle to indi- 
cate the patterns contained in that 
section and the end of 


sections 


section is 


attached to 
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each section of shelves, where it will 
be visible from the main aisle, is a 
plan of the shelves with the lines 
denoting various compartments and in 
the spaces are laid off the numbers 
of the patterns contained in the com- 
partment. By this method it is pos- 
sible to instantly locate each pattern 
without reference to a card 
other filing system. 

The cores 
between the double plate wheels or 
the double plate portion of the Wash- 
burn wheel, are made in boxes which 
core dryers. The 
cores, forming the in- 
the casting, is not highly 
finished which makes it possible to 
construct the boxes in this way. 

The itself 


index or 


which form the space 


also serve as 


these 


sur- 


face of 
terior of 


box forms the lower 
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half of the core and the prints wiic 
support it in the mold. The cents 
of the box is bored to a loose piec: 
which in turn centers a strickle. whic! 
is used to form the upper: half of th 
core. A gage fitting onto tke bo» 
in exactly the same way as _ th 
strickle is then applied to locate ch 
anchors which hold the core in th 
mold, thus determining the uniformi 
ty of the thickness of the plates i: 
the castings. 

Another interesting device which de 
serves more general application, was 
observed in the core room of this 
plant. It consists of a guide fitting 
the top of a core box which is bored 
for the vent wire so that it guides 
the wire as it is inserted into the cor 
insures uniformity of 


and location 


Molding Heavy Fly Wheels 


HE practice of molding and cast 
ie heavy fly wheels on _ the 
floor instead of in a pit, effects 
the 


bricked-up 


a considerable saving in cost of 
inasmuch as the 
lifted off 


removed, 


molding, 
cheek 
the 


can be intact after 


curbing is and can be 


used over again for another casting 


by merely renewing the loam surface 
That the this 
are widely appreciated is demonstrated 


advantages of practice 


by the methods pursued in the 
dry of Carel Freres, 
where 


foun 
Ghent, Belgium, 
have been 


1878, in a 


fly wheels 
tle OT 
manner substantially 


heavy 


molded on the since 
the 


practiced in progressive foundries in 


Same as is 


this country. As might be expected, 
there are some differences in the de- 
tails of molding, a comparison of 
which will prove of interest. 

The molding of a large fly wheel 
necessarily requires considerable floor 
space and in consequence, mucl 


scheming is resorted to, especially in 
crowded shops, to confine the molding 
operations to as small an 


area aS pos 


sible. This end is attained in Belgium 
and drag 


on the same floor, using one spindle 


by constructing both cheek 


In a large shop in this country it is 


the practice to use two floors, one for 
the cheek and another for the core, 
ind to utilize the space inside the 
cheek for sweeping other cheeks for 
wheels progressively smaller in diam 
eter and as many as three cheeks 
have been swept in this manner, one 


inside the other, by the same spindle. 


Notwithstanding this ingenious con- 


servation of space, however, more 


room is required when both cheek and 


core are molded on floors, 


separate 


than when only one floor is used, and, 
in addition, it may not always occur 
that 
molding inside the cheek are required 


castings of a form suitable for 
at the time this is being made. There- 
fore, the one floor system has the ad- 
floor space is at a 
the 
the casting is not so pressing that twa 


vantage where 


premium, and when demand for 


crews have to work at the same time, 
cheek of 
the 


one on the the mold, and 


another on core. 


One Floor Method. 
The one floor method of making a 
Fig. 1, 
which shows a mold in the last stages 
The 
out 


fly wheel is illustrated in 


cheek has been 
of the 
the 
ind inside circumference of the wheel. 
The 
about 6 


of construction. 


finished and raised 


that 


way so 


work can proceed on arms 


cheek is supported on _ tripods, 
that it is 
of the way while the inside of the mold 


The 


formed of three pieces of round bar 


feet high, so out 


is being made. tripods are 


iron, arranged in a triangle braced at 


the center by a heavy plate, and fitted 
at the bottom with a square, flat base 
steel, to prevent the 
the floor. 
flat and 


support 


ot heavy sheet 


sinking into 


the 


tripods from 


The top of tripod is 
for 


the 


square, affording a good 


the leveling blocks on which 
cheek is supported. 


rhe cheek part of the mold is made 


first, the plate being placed on the 
floor with the spindle centrally lo- 
cated. After the cheek has been 
bricked and the coating of loam ap- 


plied, it is dried and the biacking is 
The cheek lifted by 
the crane on top of the tripods, leav- 


applied. is then 





ing the floor clear for the commenc« 
About two days 1: 
required to make a cheek for a whe: 


ment of the core. 


having a straight face, 5% feet wid 


and 21 feet in diameter. Both straight 
and grooved wheels are swept on on 
this manner, in the 


floor in foundry 


of Carel Freres, and fly wheels having 
as many as 32 grooves, 1% _ inche; 


wide, made. 


The 


grooves in 


are 
that form the 


wheels are 


loam ridges 


these carried 


by small cast iron plates, 7 inches 


long, 6 inches wide and % inch thick 
and art 


The perforated 
They 


sharpened on the outer edges. 
are placed between the rows of bricks 


plates are 


so as to project inside the circle 
sufficient distance to carry the loan 
which forms the ridge. In Fig. 2 is 


shown a view ot a grooved whee! 
which was made from an elevation t 
clearly illustrate the inside circumfe! 
the cheek. 
on the rim of the wheel at equal dis 
Th 
The mold 
is poured entirely from the hub as it 


ence of Risers are place: 


circumference. 


gates are shown in Fig. 2. 


tances around its 


is not considered good practice to cast 
the 
The advantage o 
wheel at the hub is du 


a fly wheel from rim, which 1; 


sometimes done. 
casting a fly 
to the fact that it can be more easily 
fed to 


wheels, 


avoid shrinkage, as som 


particularly heavy rope pul 
leys, are fed for more than two hours 
after cast: 


illustrations 


will be noted 
that the 
that form the outer circumference 0! 
the cheeks are quite thin. This is du 
to the fact that the grooves are spaced 
114 inches 
the plates that hold the loam are laid 


being 


from the bricks 


at distances of only and 
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Fic. 1—Metnop or Moxtpinc Larce Fry WHEEfLS IN A FouNpry 1n Betcium, THe CHEEK IS SUPPORTED oN TRIPODS WHiILt 
THE Cores ARE BEING SFT FOR THE ARMS AND THE INSIDE CIRCUMFERENCE OF THE WHFFL 


in the joints between the brickwork, Fig. 2, are provided with clamping the core being clamped together, a 
therefore necessitating the use of very strips on either side at the joint of practice that affords greater security 
thin bricks. The arm cores, shown in both cope and drag, the two halves of in making heavy fly wheels, and es 











Fic. 2—A VIEW oF THE CHEFK OF A GROOVED WHEEL, WHiIcH ALSo SHOows THE GATES 
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pecially those with two sets of arms. 
Fly wheels up to 65 tons in weight 
are made in this manner. In the case 
of grooved wheels, the cheeks can 
only be used once as they are torn 
down in removing the casting. The 
cheeks of band can be used 
for several molds, but in this shop it 
is not considered economical to do so 
unless two or three fly wheels of the 
same type are ordered at one time. 


wheels 


Spongy Iron 
By W. J. Keep 
Question:—We are experiencing con- 
siderable trouble with gas engine 
cylinders, the being spongy in 
the drag side of the casting and this 
cannot be detected until after the 
castings are machined. While we use 
good grades of northern and south- 


iron 
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enced in the gray iron foundry. In 
this instance there is every reason 
to believe that this iron sponge is 
the direct result of high sulphur. The 
probability is that the coke contains 
more than 0.75 per cent sulphur and 
it is also probable that the scrap con- 
tains more than 0.07 per cent of sul- 
phur. While the analyses of the pig 
irons used are not given, there is 
every indication that they exceeded 
0.03 per cent of the sulphur. A pe- 
culiarity of high sulphur in coke is 
the variation in the amount that will 
be assumed by the iron from day to 
day. In this case the spongy iron 
was on the under side of the casting. 
The surfaces of the casting, both 
against the core and against the 
mold were almost perfect; therefore, 
neither wet sand nor faulty cores 
caused this trouble. Steam or gas 

















SAMPLES OF SPONGY IRON BROKEN 


IRON 


ern iron, we do not mix by analysis 
One of our 1,000-pound 
made up of 400 pounds of southern 
Ohio pig iron, 200 pounds of southern 
iron and 400 pounds of scrap. Our 
iron is always hot and we use a good 
grade of 72-hour 
While we the cylinders 
on end, as is the usual practice, green 
sand molds are employed. Occasion- 
ally a small amount of aluminum is 
added in the ladle, but not more than 
Y% pound per 1,000 pounds of 
In the accompanying 


charges is 


low-sulphur coke. 


do not cast 


iron. 
illustration is 
shown a section of spongy iron which 
was broken from a 1,200-pound cylin- 
der at about the-middle of the drag 
side. The casting appeared perfect 
when machined and the cope side was 
sound. 
Answer.—l rarely ascribe any diff- 
culty to sulphur for the reason that 
sulphur is made to 


tically all of the 


suffer for 
difficulties 


prac- 
experi- 


FROM THE DRAG SIDE OF A CAST 


(CYLINDER 


part of the 
out of the riser, 
and would at 
on the 
upper part of the casting. It is evi- 
dent that the gas was generated after 
the metal had become too 
permit the gas to escape from the 
sulphur spot, nor could this diffi- 
culty be obviated by additional vent- 
ing in the bottom of the mold, as 
this iron contained a solid skin above 
and below in this section of the cast- 
ing. To prevent a_ recurrence of 
spongy spots, careful melting 
practice should be observed, the scrap 
should be broken as small as the pig 


the lowest 
pass 


the 


generated in 
mold would 
or through 


least 


vents, 


have caused blow-holes 


solid to 


these 


iron, which, however, is rarely done. 
The first iron, or that which has been 
longest in contact with the fresh coke 
of the bed, will naturally be high in 
sulphur and should not be 
such 


for 
cylinders. 


used 


work as gas engine 


The first charge or two will be high 
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in sulphur, owing to the fact that th: 
hearth of the cupola is cold. It i 
also evident that in charging bette: 
results can be obtained by a mor: 
thorough mixing of the pig iron an: 
the scrap, that is, charging two pig 
of one grade, one pig of another and 
two or more pieces of scrap oi 
such weight as prescribed by you: 
mixture. If you are producing larg: 
castings in your foundry and only 
have a small cupola, a mixing ladle 
should be used in which the iron is 
cast as fast as it is melted. One-hali 
pound of ferro-manganese should be 
placed in the ladle before the iron is 
tapped out. Aluminum removes the 
oxygen and prevents blow-holes, but 
it is of no value for removing spongy 
spots caused by sulphur. The sample 
of spongy iron has been cut and it 
is evident that the iron is too soft 
for cylinder purposes. Pig iron should 
be used that will give a closer grain 
and the percentage of scrap should 
be increased. 


Soft Iron for Pole Shoes 
By N. W. Shed 


Question:—In the magneto which wi 
manufacture the pole shoes are made 
from cast iron.which we aim to have as 
soft as possible, not only for easy ma 
chining, but also for its high magnetic 
properties. _Our present 
lyzes as follows: Combined carbon, 
0.374 per cent; graphitic carbon, 2.99 
per cent; silicon, 2.854 per cent; sulphur, 
0.071 per cent; phosphorus, 0.812 pet 
cent, and manganese, 0.063 per cent. W< 
would like to know what should be 
added to this iron to make it softer. 

Answer:—This iron could be made to 
run higher in graphite. If the graphite 
were 3.30 per cent, the iron would be 
much softer. It is hardly possible t 
increase the silicon and to thereby gain 
very much of the graphite content. Sili 
con itself is a hardener, but it acts up 
to 3 per cent as an agent to increase the 
graphite and thus its total effect is to 
soften the iron. If manganese were 
added to this would have a 
tendency to reduce the sulphur and 
thereby reduce the combined carbon, 
thus increasing the graphite. It might 
be advisable to add ferro-manganese to 
increase the manganese content to 0.50 
per cent. If this iron is melted with a 
slight excess of coke some carbon would 
be absorbed by the iron and if the blast 
is light there will be little oxidation. 
Very slow cooling increases the percent- 
age of graphite and if the castings are 
made in dry sand and left in the molds 
the graphite will be increased. 


mixture ana 


iron it 



























































Casting Bronze Screen Plates 


CREEN plates are merely slabs 
of bronze, % inch thick, 10 to 
12 inches wide, and of a length 


pushed ahead by the metal. If a riser is 


used it will need a built-up head, that 


will equal in height the upper end of the 


and it is advisable to adopt this 
method even when only a few cast- 
ings are required, as it effects con- 





















































: eo 
wo 

















Fic, 1—LONGITUDINAL 
will be noted that the flask is in- 
‘lined considerably, so that the metal 
travels down hill in filling the mold. 
\ riser is not essential, although it 
possesses the advantage of relieving 


the strain on the mold, and may 


erve to carry off any dirt that may be 


SECTION OF A SCREEN 


PLATE Motp READy To PouR 


skimmer, and to allow the metal to 
enter the mold in a broad thin sheet, 
practically continuous across its 
width. 

While these castings are usually 
molded -from a loose pattern, they 
can be easily mounted on a_ board, 


that may vary from 24 inches to a mold; otherwise, owing to the inclination siderable economy in molding. If 
number of feet. They are used in of the flask, the mold would fail to the plates are made in large quanti- 
paper mills, and the castings appear J], Attention is directed to the ties, a metal match-plate is to be 
simple to make, but are often found method of gating adopted in this preferred to a wood plate, and on 
to be the source of much trouble and 
anxiety, when improperly’ molded, a . 
gated and poured. The chief diffi- | Wo = aa . 
culty is to obtain clean plates. This | N \ i & wy 
trouble increases with the size of the ; \ ] 
casting, as the metal has farther to NN i » 4 2 
travel and has a greater opportunity >t ppp — pw { I) Fen “a 
to collect dirt. The molds are usual- ee Te Y FF 5 
ly made of green sand, and different (7 4 
methods of gating the castings prevail. XX AZ im 
Sometimes they are run from one & EES — Z_ rete { ee 
end only, from the side, from either QLLLLILLLLLLLLLLL LLL S SECS J , — = 
end, or from both the sides and ends, —— — SS Z 4 
according to the length of the plate, L ccna anand . snail 
and the practice that prevails in the ee ee ee a ee re 
shop in which they are made. 
Importance of Rapid Pouring. instance, which is shown in greater account of the size and weight of 
detail in Fig. 2 [It will be noted the pattern, aluminum is the most 
The important feature of casting that the gate is molded in the cope. suitable metal to use for this pur- 
these sections is to get the metal into A set gate is used, which is placed pose. When wood is used for the 
the mold as quickly as possible with about 1% inches away from the end pattern plate, it will be mecessary 
the minimum amount of travel. A of the pattern. The channels con- for it to be made in such a manner 
plate, four feet long by 12 inches necting the gate and the casting are that it cannot warp, as this is the 
wide, is frequently run from one end. cut in the drag of the mold and are most important advantage that a 
Fig. 1 is a section of a mold for one’ broad and thin, to choke back any pattern plate or board possesses over 
f these plates, ready to pour. It dross or dirt that may escape the a loose pattern, and it effects a great- 
er saving of time than the elimina- 
tion of joint-making and_ gate-cut- 
ting. 
A loose, wood pattern, four feet 
all long, 12 inches wide and 3% inch 
thick, no matter how carefully made, 
| will generally spring slightly when 
the drag is rolled over. This ren- 


ders necessary the use of weights on 
the pattern the the 
mold is made. After the 
the pattern 
up above the joint again, and 
the 
into 


while joint of 
being 
weights are removed, 
springs 
in so doing tears sand. 
If it is 
tion the are 
the clamped the casting 
be a trifle thicker than it 
As all this 


by attaching the 


away 
back 


not forced posi- 


when bars tucked on 
will 
should be 
trouble can be avoided 
pattern to a plate 


in addition to the time saved in mak- 


drag, 





154 


cutting the 


ing partings and 
economy of mounting the patterns is 
obvious. 


gates, 


Importance of Soft Ramming. 


There are several points to which 
attention should be directed in mold- 
ing these plates. One of the most 
important of these is the manner of 
ramming the drag. The softer this 
is rammed the better, providing the 
casting does not swell. 
be avoided and the mold rammed 
sufficiently soft to produce good cast- 
ings without the necessity of 
ing, if the sand is packed firmly 
around the sides by peening all the 
way up in the drag and by packing 
the sand in the center over the pat- 
tern, with the until the drag 
is filled and ready for butt-ramming 
Then it should 
the 


Swelling can 


vent- 


hands, 
lightly rammed 
above and vigorously 
rammed the sides. This 
method of ramming allows the gases 
and steam to escape between the 
bottom board and the flask. This 
will prevent scabs, which are always 


be 
pattern, 
around 


Deoxidizers for 


HEN copper is raised to a red 
W heat it possesses such a power- 
ful affinity for oxygen that an 
external 


coating of oxide or copper 
rust is formed. If the heating is con- 
tinued and increased to the melting 
point of the copper, the coating of ox 
ide may become so thick that the metal 
in the interior may become liquid and 
run out, leaving a shell the form of 
the original piece of metal. If the 
shell thus formed is stirred into the 


melted portion it will be absorbed and 


held in the metal, which thus becomes 
a mixture of dross and copper, great 
ly inferior in strength and other quali- 
ties to the original metal and whicl 
will produce spongy castings. 

To reduce oxidation to the minimum 
the metal, whether copper, brass or 
bronze, is never allowed, in well regu 


lated shops, to melt down without at 


tention, but every effort is directed to 


wards bringing it to a melted condi 
tion with the minimum amount of ex 
posure to the atmosphere or furnace 
gases. Therefore, when melting com- 
mences, the metal is pushed down into 
the melted portion of the metal as 
soon as possible and the surface of the 


bath is always kept covered with char- 


coal Notwithstanding 


these precau- 
tions, however, enough oxygen is al- 
ways absorbed by copper to make it 
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fatal to such castings. Screen plates 
are machined on both sides and are 
slotted, the slots being close to each 
other and extend through the plate. 
The slots are V-shaped and terminate 
in a very narrow opening which is cut 
through the bottom of the slots by a 
circular saw. These slots form the 
screen, hence the name of the plate, 
and the latter is used in grading the 
paper pulp to standard size. 

The surface of the plate must be 
smooth and straight, without imper- 
fections of any kind, and as the min- 
imum amount of stock is 
off, it is essential that the 
be clean. 
of 
castings, 


machined 
castings 
Owing to the large amount 
machine work required on these 
the metal used in making 
them generally carries a considerable 
quantity of lead. The better quali- 
ty of plates contain considerable tin, 
sometimes as much as 12 per cent, 
but the cheaper plates are made from 
scrap. An average mixture follows: 
Copper, 86 pounds; tin, 6% pounds; 
zinc, 3%4 pounds, and_ lead, 
pounds. 


four 


Copper Alloys 


ickers 


impossible to obtain sound sand cast- 
ings without some preliminary treat- 
ment of the metal. This treatment 
may consist of a reduction of the oxy- 
gen by poling or stirring with a stick 
of hard wood, or by the addition of 
silicon, magnesium, 
elements of similar effect. 

Poling or stirring must generally be 
supplemented by the addition of some 
deoxidizing 


zinc, phosphorus, 
or other 


element, such as _ silicon, 


etc., to eliminate porosity, 
the deoxidizer is 
required when the metal is so treated. 


The various elements which have been 


although a 
smaller 


ot 


amount 


mentioned and others, such as mangan- 


ese, iron, sodium, are known as 


application in 
brass foundry practice is comparative- 
ly recent. 


etc., 


deoxidizers and _ their 


By their alloys have 
been greatly improved and adapted for 


many 


use 


purposes for which they other- 
would unfitted. On 
other hand, they are also responsible 


wise have been 


for many difficulties with which the 
modern brass founder has to contend, 
and in this article the effects of the 
various deoxidizing elements on the 
external appearance of the castings 
will be dealt with, in order to give 
some idea of what may be the cause 


+ 


of the difficulty when trouble is en- 
‘ountered due to some impurity which 
may 


have accidentally entered the metal. 
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Phosphorus is probably the  be:: 
known and the most generally used 

all the deoxidizers. It was first used 
in copper and brass by Parkes « 
Birmingham, Eng., who took out pa 
ents covering its use in 1849, but it 
value in copper and tin alloy was n 
understood until a much later dat 
Phospher bronze was first made con 
mercially in 1873, as a result of tl 
investigations of Montefiore, Levi a1 
Kunzel, and since that time the use « 
phosphorus has been firmly established 


Phosphorus. 
The external effects produced by 
phosphorus on castings vary accord 


ing to the quantity used, but when the 
percentage of phosphorus is high th« 
castings will be black in color, and the 
metal so fluid that it will soak int 
the sand. Consequently, if some pre 
cautions are not taken to prevent this 
by making the mold 
the metal, or by 


impervious ti 
pouring the metal 
near the congealing temperature, th: 
castings will be so rough as to be oft 
en unrecognizable. When _ phosphor 
bronze is cast, the difficulties encoun 
tered, other than those arising fron 
excessive fluidity, are due to the slag 
which is continually rising to the sur 
face of the metal in the crucible an: 
is very difficult to skim off. There 
fore, form of skimming gat: 
should be adopted, whenever possibl: 
in pouring these alloys, to prevent th 
slag from entering the casting. In th 
case of very heavy castings, even afte: 
every precaution has been taken, de 
fects may frequently be found on th 
upper parts of the castings, due to th 
formation of little slag pockets. Thi- 
may be largely overcome by pouring 
cool possible and letting th 
bronze the crucible unt: 
cooled to the propertemperature. Thi: 
is preferred to cooling by the additior 
of gates, etc., so that as much slag as 
possible may rise to the surface be 
fore the metal is poured. Phosphoru 
metals sometimes caus 
inconvenience, but it is by no mean- 
as harmful as of the other d: 


some 


as as 


stand in 


in scrap may 
some 
oxidizers. 
Iron. 
Iron is generally an accidental in 
purity in alloys, althoug! 
used intentionally. I: 
classed as a deoxidi: 
be used as suc 
of tin plate or yello\ 
Its effect 0: 
brass castings is well known. It pri 
unsightly black color 
undue shrinkage when used to excess 
In this case prevention is better than 


modern 
sometimes it is 
is not generally 
er, although it 
in the 
prussiate 


can 
form 
of potash. 


duces ¢n an 


cure, and the iron should be remove 
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before the brass is melted, whether in 
the form of chips or scrap metals. 
When iron finds its way into the metal 
cidentally, the castings must be 
rapped if much machine work must 

done on them, or if fine finish 

required. The metal can only be 
ised by mixing it again with new 
etal or by running it into cheap cast- 


os 


SO- 


Aluminum. 


Bronze or composition castings con- 
taminated with aluminum, possess a 
lisagreeable, bright bluish white color 
ind when this is removed by dipping 
ir tumbling, dark spots are frequently 
faintly discernible which, when ma- 
-hined, will often turn out to be blow- 
oles under the skin. The metal will 
be found more difficult to machine, as 
the effect of lead in the mixture to 
roduce short chips is counteracted to 
1. large extent and the castings will 
fften be drossy and porous. In the 
ase of yellow brass, aluminum is ex- 
tensively used for the production of 
small, thin castings, such as saddlery 
hardware, refrigerator trimmings, 
plumbers’ ferrules, etc., as it promotes 
fluidity, suppresses zinc oxide smoke 
ind permits the use of an increased 
juantity of zinc in the alloy, thus mak- 
ing it possible to use a cheaper metal 
vith superior results. 

To obtain these results only a small 
juantity of aluminum is required, and 
this generally amounts to a fraction 
f 1 per cent. Only sufficient alum- 
num is used to produce a bright, pale 
gold color on the castings, and even 
his amount cannot be used if the cast- 
ings are to withstand high pressures, 
is the aluminum will cause the cast- 
ngs to leak. It is liable, also, to 
ause drossing adjacent to the gate, 
specially if the castings are at all 
thick in section, so that the use of 
iluminum, even as a flux or deoxidizer 
n yellow brass, is limited. If used in 
arger quantities, and the alloy is 
eaded, the gold color will be turned 
nto a dark, bright blue, 
uurple in spots, and the metal will be 
) rotten that it can easily be broken, 
evealing large crystals when fractured. 
Vhen this occurs, either by design or 


verging on 


ry accident, the metal cannot be 
‘rought back to its original condition 
y remelting, but must be used cau- 
iously with new metal. Aluminized 
rass is very difficult to use in a satis- 
ictory way, as heats of new metal are 
percentage, 


brass or 


lined by a very small 
ind 10 pounds of 
langanese bronze containing one-half 

1 per cent of aluminum is all that 
an be safely used in 100 pounds of 
red metal. 


yellow 
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Aluminum, therefore, should be care- 
fully excluded from all brass or bronze 
castings, with the exception of small, 
thin, yellow brass work, such as previ- 
ously mentioned, otherwise much an- 
noyance and loss may result. Acci- 
dents, however, will happen occasion- 
ally and some of the ways by which 
this metal may be introduced into al- 
loys where it works harm, are by the 
use of scrap aluminum, 
such as manganese or aluminum bronze, 
which cannot readily be detected. Care- 
lessness however, is probably the most 


containing 


frequent cause of losses from alum- 
inum in castings and when aluminum 
castings are made together with brass 
and bronze in the same shop, the use 
of skimmers and furnace tools prev- 
iously used for must be 
constantly guarded against, as the lat- 
ter metal sticks to the tools in a thin 


aluminum 


film, which is sufficient to cause con- 
siderable trouble. Aluminum cannot be 
fluxed out of bronze or brass in the 
foundry, and the only way to use it is 
to proportion it with new metal. 


Silicon. 


Silicon is a product of the electric 
furnace and is used in the brass foun- 
dry in the form of an alloy with cop- 
per, known as silicon-copper. It is 
extensively used as a deoxidizer for 
making copper castings and is very 
effective, producing fine castings of a 
deep red color, very soft and ductile 
and of much higher conductivity than 
is possible with zinc or phosphorus. 

In bronze, however, its range of use- 
fulness is curtailed more than alum- 
inum, as it cannot be 
that contain lead, 
brass or bronze 


used in alloys 
whether yellow 
When no lead is 
however, both bronze and 


brass cast well and silicon is occas- 


present, 


ionally used for making trolley wheels, 
either with copper or in combination 
with tin. The external appearance of 
yellow brass castings is similar to that 
produced 
aluminum, when lead is not used. The 


by small percentages of 
presence of lead, however, imparts to 
coating when tak- 
en from the sand, and when this coat- 


the castings a white 


ing is removed by brushing or tumb- 
ling, the surface of the casting will be 
found to be pitted with innumerable 
holes filled with a white powder. The 
same effect is also produced bronze 
when lead is present and a very small 
quantity of silicon will cause this re- 
sult. The percentage may even be so 


small that the castings fail to show 


the white coating, and merely leave a 
white impression behind them when 
removed from the sand. A closer in- 
spection, however, will generally re- 


veal superficial dirt spots on the sur- 


15 


wn 


face of the castings and these, when 
machined, will frequently turn out to 
be blow-holes. 

This difficulty is not as likely to oc- 
cur accidentally as the difficulties caused 
by aluminum. When it does happen, 
the appearance of the metal when 
molten will be similar to that caused 
by the presence of aluminum and the 
casting qualities as regards fluidity 
will be the same. When the castings 
are poured into sand molds, aluminum 
will impart a lustrous, bluish white col- 
or that can only be removed with dif 
ficulty by long tumbling or pickling 
with acids, while silicon produces a 
chalky coating that may be rubbed or 
brushed off, and in this way the trou- 
ble maker can be detected. Silicon, 
therefore, should never be added to 
scrap metal as a deoxidizer, as it is 
liable to cause trouble and loss and its 
use should be confined to making 
strong, high zinc alloys, free from lead 
and for making copper castings 

Manganese. 

Manganese imparts a brown color to 
castings, which will vary in depth ac- 
cording to the quantity of manganese 
used. It also interferes with the fluid- 
ity of the metal so that the castings 
are filled with cold shuts. This may 
be corrected by the addition of a very 
small percentage of aluminum, or by 
phosphorizing the metal. When scrap 
contains manganese no trouble results, 
unless the percentage is sufficiently 
high to cause cold shut castings, and 
this is easily corrected by either alum- 
inum or phosphorus. 


Magnesium. 


Magnesium, in large amounts, im- 
parts a black color to the castings 
and so affects the fluidity that the al- 
loy will not fill the mold. It is not 
found in sufficient 
quantity to cause any trouble, and 


scrap brass in 
when added as a deoxidizer must be 
used in small doses, otherwise its ef- 
fests will be harmful 

The Mechanical World electrical 
pocket book for 1912, recently issued 
and published by Emmott & Co., Ltd. 
65 King street, Manchester, Eng., has 
been thoroughly revised and the new 
sections included treat of the follow 
ng subjects 


i 
7° 1 . 
} 


lignting, motor starters, 


Electric lamps, electric 
static trans 
formers, construction, rating and test- 
ing of high tension apparatus, alum- 
inum cables, etc. The contents in 
clude a varied collection of electrical 
rules, tables and 
data especially prepared for the use 
of those in charge of electric 


engineering notes, 


al plant 


or machinery. 


























Crucible Difficulties 
We recently installed a tilting furnace 
which takes a 400-pound crucible. We 
melt with crude oil and experience no 


trouble in melting the metal, but we do 


factory service trom tite 


not get satis 


crucibles as the ten heats 


wind cost $25.80 in our section of the 
country. We are very careful in hand 
ling the pots, as we anneal them 
ibout 30 hours, maintaining a slow fire 
for the first 24 hours, finishing with 
1 hot charcoal fire We set the cru- 
cibles mouth up in the annea ‘ 
nace and do not reverse them When 


charging the pots we are careful to pre 


vent bursting them by packu the 
metal too closely and we allow amp 
clearance at the tops We have been 
using a blacking made from ground 
crucibles and fire clay, which is ap 
plied in a thick coating to the cru 
cibles while warm, This is done t 
protect the pots and to lengthen thew 
life D ou thin this is g | prac 
tice We would also like rw hor 
to judge whether we have an oxidizu 
wr a reducing flame in the furnace 
The crucibles break around the bottom 

Probably the crucibles vou are us 
ing are not adapted for melting with 
oil, but are intended for Oke fut 
nace. This may be one reason they 
ire giving unsatisfactory service 

e suggest \ ( s d 
the mant turer a scertain s 
is the s¢ ( ) can be retry 
that ar speciall le Si 

The sb 

around t kest 
suggests another possible 
their failure. This trouble is fre 
ly due to the use of s 
vhich permits the ) t é 

» be pushe up ] ‘ 
soitene th eat ses 
leak 1 t hick. st ) ¢ th 
cibl When this difficulty Sats 
pot wi sually begin t ( 1 be 
ow th pe several ) rt 
failure « rs, and if you | notice: 
iny such expansion it may take 
as an indication that the 
fault The base should } fully is 
large as the bettom of the crucible, 
so that the walls of the pot as well as 
the bottom are supported Otherwise. 
the bottom will certainly be ished 


es 
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the the when 


the pot becomes soit. 


velznht oft metal, 


in by 


It 1s good prac 


tice to use protective coatings on the 
pots We suggest that you use a 
coating consisting of finely sifted car- 
borundum fire sand in the propor 
tions of five parts, with ground cru 
cibles two parts, and three parts ot 


crucible clay; the mixture is convert 


batter with and sili 
[his 
brushed onto the crucibles when they 
the should 
The should 


be applied after the pot has been used 


ed into a water 


cate of soda wash should be 


are cold, after which pots 


be dried gradually wash 


for melting, and before its initial 


The 


ually considered as an 


not 


heat presence of smoke is us 


indication of a 


reducing flame, as it shows there is 


an excess of carbon, and if you desire 


such a flame in your furnace the air 
should be regulated accordingly 


Anti-Acid Metals 


difficulty 


are 


are cxperiencing some 


with the anti-acid mixture we 


now 


° a ° e 
using. Jt is a combination of copper, 


lead and tin. Can you furnish us a 
good formula for a metal of this de 

ription, that would be suitable for 
LIME pumps ‘ 


There is no alloy of copper that is 
ibsolutely anti-acid, as they are all 


acids to 


attacked by some extent. A 
good alloy for this purpose, known 
Ss an anti-acid metal,is composed of 
ppe 86 pounds; tin, 10 pounds, 
and lead, 5 pounds. If you have not 
ied this alloy we suggest that you 
- s it will be found more re 
sistant icidulated waters than the 
nore highly leaded alloys. Alloys of 
ckel and copper, in which the for- 


mer metal is in sufficient quantity to 


blanch the metal, 


are more non-cor- 

sive than the copper-tin series, but 
they are also more difficult to cast. 
Che Same applies to the copper-man- 


ganese alloys in which the content of 


the latter metal is sufficiently high to 


produce a white metal. This alloy 
contains at least 16 per cent of man- 
ganese, with 10 per cent of zinc, 10 


per cent of lead and the balance cop- 


per. For small castings, probably the 


manganese or nickel alloy would be 
satisfactory, but for heavy castings, 
molding difficulties might be encoun- 





enamine 








tered, unless 


command th 
skilled in th 
As a last ré 
sort you might try the following < 


you can 


services of molders 


casting of these alloys. 


loy Copper, 88 pounds; _ tin, 
and 


Charge th: 


pounds; nickel 3 pounds, phos 


phor-copper, 1 
nickel 


pound. 


first, with the copper on toy 
and melt the two metals together 
then add the phosphor-copper, fol 


lowed by the tin and stir thoroughly 


If considerable machine work is r¢ 


quired on the castings, 3 pounds oi 
lead may be added to replace an equa 


amount of copper. 


Use of Copper Scrap 


We have an unlimited supply of cot 
ber ingot scrap of the following analy 
sis: Copper, 97.58 per cent; nickel, 2.35 
per cent, per cent and 
Iron, would like 


use 


aluminum, 
O.0f per 
mixture in which we 
that wol] be 
and crane 


0.03 
We 

can 
suitable 


bushings 


cent, 
this ma 
for 


The 


terial casting 


gears, gear 


are used on lathes and are subjected 1 
heavy duty; they are about five inche 
in diameter with five-inch face. An 
mixtures in which the alloyed coppe 


can be used will be appreciated. 
Although the percentage of alumi 
num in. this alloyed scrap is very 
small it is a disturbing factor ani 
may cause casting troubles when the 
copper is used for making bronze. A 
trial, however, will determine — this 
point. The iron can be ignored am 
the nickel constitutes an improvement 


The 


excellent 


following mixture will be foun: 


for 


the gears: Copper ingot 
scrap, 90 pounds; tin, 7 pounds, an 
zinc, 3 pounds \ small heat should 


be first tried and if the aluminum does 
not show on the skin of the castings 
but i! 


silvery 


Its presence will do no harm: 
If shows, 
skin, it 


following 


producing a_ bluish 


will be advisable to use the 


alloy: Scrap ingot cappe1 


57 pounds; manganese 
pounds; zinc, 40 


copper, 2% 


pounds, and alum 


inum, % pound. For bushings 
suitable alloy follows: Scrap ingo 
copper, 70 pounds; lead, 15 pounds 


and tin, 5 pounds. In this alloy the 
influence of small amount of 
aluminum present in the scrap copper 
will be negligible. 


the 








UNIVERSAL BOARD FOR SPLIT PATTERNS 


Adapted for mounting patterns for jarring 


machine use—Process simple and economical 


NE objection, frequently made 


O) 


by toundrymen, to the mount 
ing of patterns which are to be 
olded on jarring machines, is that 


he number of pieces to be made from 


‘ach model is usually small and for 


the 
conomically mounted on a board. In 
the Wm. Sellers Co., 


his reason pattern cannot be 


he foundry of 


steel strips, suitably bent, and which 
accurately it the grooves ar¢ set 
into the grooves at the points where 
the pattern crosses the latter and the 
edge of the pattern is marked with a 


sharp instrument on either side of 
the steel strips. The pattern is then 
turned over, flat side up, and a 
straight edge is utilized t irry the 








fic. 1—UNIverRSAL PATTERN BOARD ON 


SPLIT 


ne., Philadelphia, a universal pattern 


yoard has been devised to facilitate 


he mounting of split patterns fot 
This 
beams, 
table, is 


arring machine use. pattern 


mounted on | whicl 


the 


voard, 


est on jarring machine 


Fig. 1. 
split pattern can be 


hown in Both halves of any 


mounted on this 


than hours and it 


that 


soard in less two 


1as been found the for 


pattern 


mly one mold could be mounted 


conomically. 


Extending through the center of this 


iniversal pattern board, both length 


vise and crosswise, are two erooves 


form the lines and i1 
vhich holes 
lask pins. 
nethod 


plit 


vhich center 
provided for the 
)? 


are 
Fig illustrates th 
mounting one-half of a 
This 
alf on the pattern board 
the 


of 
the cope 
The 


pins 


pattern. shows 
jask 
pattern, the en 


The 


position 


Ss set over 


aging in the holes in the board 


moved into 


flask 
flask is then carefully lifted off with- 


attern is then 


n relation to the bars and the 


ut disturbing the pattern. Small, flat 
*Precented at the New York meeting 
e National Founders Associati 


PATTERN C 





JARRING MACHINE Upon WHicH 


MouNTED 


\N BI 


ANY 


strips, which have been s 


the cope, are clearly shown 


illustration The half 


drag 


pattern is then turned over 
steel strips are screwed 
part of the pattern 

In Fig. 4 the steel strips a 


screwed to the 


lines of the two parts of the 
This entire operation rarely 
more than two hours and 
patterns these steel strips 
located much more quickly 
less of the irregularity of the 
this method will centrally 1 
cope and drag halves on the 
plate 

Fig. 5 shows one-ha 
tern located on the pattern | 
the steel Strips, which engag 
vyTooves The flask s t l 
the pattern in readiness 
ing operation. lig. 6 shows 


rewed 


sy A. E Met lintoc k 

strips from the cope half to the drag 
half of the pattern. In this view th: 
cope has been set over the drag pat 
tern and the location of the steel 
strips on the cope are accurately 
transferred to the drag. The steel 


onte 
in this 
and t 
it , > 
r S| 

pat = 
patter! 




















Fic. 2—C Ha \ PATTERN LOCATED ON THE BOARD 

lines across the flat part pat clamped, filled with sand ready i 
tern These steel strips a then the jarring operation. The clam 
screwed onto the pattern t iter it used in this foundry is unique and 
for both grooves, which will serve to can be used for flasks of practically 
locate the pattern accurate n the any width or height molded on this 
board jJar-ramming machine. It will be 

Fig. 3 illustrates the next step, noted that the screws, which are 
which consists of transferring the fitted with hand wheels, hook under 
lines locating the centering steel the jarring machine table and fit int 
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3—Core AND DraGc HALVES ON 
W HICH 


STRIPS 


the slotted ends of a cast iron or 


steel 
flask 


strap 


bar which extends across the 


In a measure, this forms a 


which is removed from. the 


Hask immediately after ramming In 


view of the mold 


The 
the 


lig. 7 1s shown a 


after striking-off. hooks, which 


in 
the 


are inserted pattern and 
the 
the 
clearly shown in this illustration. 
flask with the 
trom the table, the drawn 
»y hand and the mold ts finished. The 
cope half the 
Fig. 8 the left 

halt, 
the 


are 


secured in top of mold so as 


mold, are 
The 
lifted 


to lift the pattern with 


pattern is then 
pattern is 
of mold is shown in 
and 
the 


molded 


Fig. 9-is 
like 


machine 


at ol 


shown drag which is 


wise on jarring 
to that 
The 


illustrated in 


similar followed 
in making the 
this mold is 
11 and 12, the 
the cope side and the latter the drag. 
The both 


are and 


in a manner 


cope. casting 


made in 


Figs. former showing 


smooth surfaces of sides 


particularly striking reflect 


the excellence of jar-rammed work. 


The castings, as illustrated, have just 


THI 


Board, SHOWING Two oF 
LOCATI 


been 


been cleaned. 


ing < 
only 


the 


THI 


shaken-out 


irm 


skilled 


finishing 


PATTERN 


and 


The section is a swing- 


labor 
of the 


THE 


have 


mold, 


employed 


STEEL 


not 


yet 


for a 60-inch radial drill. The 


was 


while 


the 
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foundry. The weights which are se 
over the mold, both lengthwise an 
crosswise, are cast iron and were es 
pecially designed for this work. Th 
additional weights shown on top ot 


these channels have bars cast-in di 
rectly underneath their collars tc 
facilitate handling by crane. The 
bearing surface of these weights is 


unusually large. 


Thin, Detached Skin On 
Malleable Castings 


By Richard Moldenke 


Rkecently the writer received severa 
samples of malleable iron in the con 


dition received from the anneal and 
before soft rolling, which had a thin 
skin of iron lightly adhering 1 

them. This could readily. b« 
stripped off and was examined 
under the microscope. The prob- 
lem presented was an_ explanation 
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rHe FLASK 1s SET IN POSITION 
of the occurrence with a_ request 
for suggestions for means to over 
come this difficulty. In the course 


of many years experience with mal- 
leable work, the writer on only a 
few occasions saw this phenomenon, 
although rarely was the skin as heavy 
and as continuous as on the samples 
received. Usually, the deposit, if it 
may thus be termed, consisted of a 
thin network of iron threads of lace- 


like structure. Soft rolling generally 
removed this deposit without diffi- 
culty, although occasionally it could 


not be removed in this way and there 
by prevented the cleaning of the sur 


face underneath 
The cause of the formation of this 
skin is difficult to explain. The 


microscope reveals the fact that the 
apparently solid skin of iron is in 
terspersed with occasional voids lined 
with needle-like crystals. 
ever, are not of the 


These, how 


so-called pine 


tree variety found in shrinkage cavi 
to 


ties and do not seem be caused 
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yy the molten iron. The fracture 
f the skin is white and indicates 
burnt iron. The amount of skin 
available was too small for analysis, 
which would have showed whether 
t was a part of the casting or a sub- 
sequent deposit. If malleable iron 
manufacturers can obtain a sufficient 
umount of this skin for analysis it 
night be advisable to ascertain wheth- 
er its composition approaches that 
»9f the castings or the packing ma- 
terial. 


Annealed Test Bars. 


Many annealing experiments have 
een made by exposing special test 
bars in boxes, packed in various ways 
required by these tests, all of which 
resulted in interesting developments 
One box, when opened, and after the 
packing owas_ carefully removed, 
showed the test bar coated with a 
fine deposit of lamp black, evidently 
due to the breaking up of gases, rich 
in carbon, or the plain migration of 
the carbon from the casting. The 
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fic. 7—TuHe Morp Struck-Orr, SHOWING 


centage of extremely fine packing 
material in the piles, it seemed more 
plausible, as a sufficient amount of 
_this material, densely packed, 


prevent the 


might 
oxidation of the iron 
formed by the reaction of the carbon 
of the casting with the fine iron ox 




















Fic. 6—TuHe FLask CLAMPED READY FOR JARR 


writer does not know positively which 
of these caused the lamp black de- 
posit nor whether other reasons can 
be assigned as the cause of this phe- 
nomenon. The admixture of chem- 
icals in capped pipes in which the 
test bars had been placed and packed 
in oxide of iron always resulted in 
the evolution of a gas which, coming 
from a small vent hole, would burn 
a bright yellow for a long time. In 
these tests the only carbon was con- 
tained in the test bars and in a 
smaller degree in the malleable iron 


These and other developments led 
the writer to believe that possibly 
there might be a reaction between 
the carbon leaving the skin of the 
hard casting and the oxide of iron 
f the packing, thereby making the 
well-understood iron sponge of the 
blast furnace. The fact, however, 
that the whole atmosphere was an 
‘xidizing one made this seem impos- 
sible. When it was noted, however, 
that the skin referred to always 
appeared when there was a heavy per- 


ide immediately touching the casting 

At any rate, it seemed to the writer 
at the time he was investigating these 
problems in his own works, that if the 
above theory had some basis of fact, 
the removal of the extremely fine 
packing material from the piles by 








Fic. 8—TuHe Cope 


THE Hooks FoR LIFTING THE PATTERN 


would obviate the  diff- 
culty. This proved to be the case 


screening 


and it was a rule of this establish 
ment, owing to the accumulation of 
packing material through the use of 
pot flakes for this purpose, to keep 
the piles fairly free from fine dust. 
Therefore, the occasions for observ 
ing the skin on malleable castings 
were not frequent 


Early Experiments. 


\n interesting reminiscence might 
well be referred to in this connection 
In the early days of malleable prac 
tice, Geo. C. Davis, of Philadelphia, 
published memoranda in which he gave 
results which showed that some hard 
castings, weight 
in the anneal by the removal of the 


instead of losing 


carbon, etc., actually became heavier 
Unfortunately, the writer no longer 
remembers the explanation assigned 
for this by Mr. Davis, as these in- 
vestigations were carried on a number 
of years ago. At that time, however, 
the rank and file of malleable manu- 
facturers and doubted 
the accuracy of the observations and 
sought an explanation in the possi- 
bility of an oxygen addition to the 


metallurgists 
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castings which accounted for the 
weight increase in view of the possi- 
bility of the reduction of iron from 
the packing by the carbon in the 
castings. The conditions being favor- 
able, this might have caused the in- 


crease in weight noted by Mr. Davis. 
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thin, ornamental castings are _ fre- 
guently made with iron containing 
as high as four per cent silicon. For 
heavy machinery, however, the reverse 
can be said to be true. The slow- 
cooling of a heavy casting converts 
the combined carbon into graphitic 
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Strength and Silicon 


By W. J. Keep 
QOuestion—We are engaged in the 
manufacture of shears for cutting 


Recently we received a 
complaint from a customer that a 
part of the frame of one of our 
shears had broken and the fractured 
section was forwarded to us. It was 
claimed by the purchaser of the shear 
that probably the iron was too high 
in silicon. We would like to know 
whether the casting was weak and if 
so, how can we increase the strength 
of the iron? 

Answer.—The silicon in the fractured 
section forwarded to us 
mately three per cent. Up to three 
per cent silicon strengthens small 
castings such as hardware and stove 
sections. These .castings 
quickly that they would be 


sheet steel. 


is approxi- 


cool so 
exceed- 


carbon and opens the grain. This ac-" 
tion’ is more pronounced as the sili- 
con is increased. <A close grain is 
required to give strength to machinery 
castings. Close-grained pig iron 
should be used or a large proportion 
of machinery scrap should be charged. 
The silicon should be as low as pos- 
sible to permit of the easy machining 
of the casting. The grain should be 
dark gray and very close. For such 
castings the silicon should not be 
above 2.25 per cent; sulphur, 0.075 per 
cent; phosphorus, 0.75 per cent, and 
manganese, 0.50 per cent. 





Babbitt Metals 


We would like to have the formula 
for a babbit bearing metal. 

There are so many different kinds 
of babbitt metals that it is difficult 
to know just what would be suitable 
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ingly hard unless the silicon content 
were high. The grain of these cast- 
ings is close and the iron is 
consequently strong. Any brittle cast- 
ing is strengthened by 
the silicon 


very 


increasing 


content. Hardware and 








10—MeEtTHOp oF WEIGHTING a LARGE CASTING 


in this without more definite 
knowledge of the purpose for which 


the metal is to be used. A _ high 


case 


gerade babbitt can be made as follows: 
copper, five pounds 
the 


Tin, 93 pounds; 
and 


antimony, 12 pounds. Melt 
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Fic. 11—RapraL Dritt CASTING, 
SHOWING THE Cope SIDE 


copper in a crucible furnace, and 
add the antimony gradually. The tin 
should have been melted at the same 
time in a _ babbitt kettle, and the 
molten alloy of copper and antimony 
is poured into the tin and thoroughly 
stirred. A cheaper alloy follows: Tin, 
6114 pounds; lead, 25 pounds; copper, 
3% pounds, and antimony, 10 pounds. 
An excellent anti-friction metal con- 
tains lead, 85 pounds; tin, five pounds, 
and antimony, 15 pounds. 
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12—DraGc Sipe or RADIAL 
Dri_L CASTING 














PRODUCTION OF DIE-MOLDED CASTINGS 


Description of the machines for making these 


sections—The soft metals employed for this work 


HE art of die casting, that is, the 

making of castings in steel molds 

to finished size and shape, was 
first introduced in connection with 
the manufacture of type. The first at- 
tempt at type founding was made in 
France, followed shortly by manufac- 
turers in other countries. The first 
successful attempt in the United 
States was about 1735. As soon as it 
was established that finished type 
could be cast in steel molds, inventors 
naturally turned their attention to ma- 
chines for doing the work. Such ma- 
chines were attempted early in the 
nineteenth century and by the close 
of that century the perfected linotype 
and monotype machines, which are 
fine examples of: die-casting machines, 
had been evolved. Machines for cast- 
ing individual pieces of type are also 
still in use and the most recent ones 
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Fic. 1—Mo.tprnc MACHINE WITH A 
Motp LYING FLAT on Top 


will cast about 125 to 150 pieces per 
minute. This gives some idea of the 
speed with which such castings can 
be made. 

When the casting of type was per- 
fected, it saved so much time that its 
usefulness for making other pieces 
which were wanted in large quantities 
was at once evident. Accordingly, 
many men have made efforts to per- 
fect a machine or process by which 
they could turn out finished castings 
correct as to size and shape. Since 
type was first successfully cast it is 
natural that the same methods should 
be used for making other castings. 
So far no material superior to steel, 
the material used for type molds, has 
been found for making the matrices, 


*Presented before the American Society of 
Mechanical Engineers. 


or dies, as they are called. Brass can 
be and is used where the casting is 
very intermittent, as in a linotype ma- 
chine, but for continuous work and 
where accuracy and truth are required, 
steel is mecessary. 


Metal for the Castings. 


The next consideration after the ma- 
terial for the dies is that for the 
castings. Table 1 gives a few facts 
concerning the materials that are of 
interest in connection with this sub- 
ject, whether for making dies or cast- 
ings. There are only a few common 
metals with a melting point sufficiently 
low to be cast in steel dies, because 
these do not have to be brought to 
their melting point to be spoiled. If 
improperly treated in making, the dies 
are very susceptible to injury in use. 
Fine cracks are sometimes made in 
hardening the dies, causing them to 
break when subjected to the constant 
change of temperature which occurs 
in their use. Thin places in dies are 
more apt to get burned than heavy 
parts. For most work, hardened dies 
are superior to soft, but their cost is 
very much greater. 


Making a Die Casting. 


In general, the method of making a 
casting is as follows: A suitable die 
or mold is made in steel. This must 
be so arranged that when opened, the 
casting will either drop out or be 
easily ejected. The die should have 
the fewest possible partings. This is 
important because it is easier to hold 
the casting to correct size when the 
die is in a few pieces than when it is 
in many. Also, the fewer the part- 
ings, the fewer the fins that will be 
made on the castings. 

Whenever cores are necessary, suit- 
able means must be provided for 
withdrawing these without deforming 
the casting. The die must close prop- 
erly, that is in correct alignment, and 
be held firmly, because the pressure of 
the fluid metal has to be overcome. 
The die being held closed in the ma- 
chine, metal is forced into the die, 
pressure being provided by a pump 
which acts directly on the metal, by 


air pressure on top of the molten 
metal or by a head of molten metal. 
The metal is allowed only to set. The 
mold is then opened and the casting 


By Amasa Trowbridge 


removed, the casting being left in the 
mold only as long as is absolutely 
necessary. If the die is too hot, it is 
then cooled and the operation repeat- 
ed. The temperature of the die is 
important, and should be held con- 
stant because the expansion of the 
die will change the size of the cast- 
ing. This operation is generally car- 
ried on in so-called hand-casting ma- 
chines, that is, machines operated by 
manual labor. 

Automatic machines are in use and 
have great advantages in producing 
uniform castings because the condi- 
tions do not vary. The automatic 
machine is run at a constant speed 
and is not subject to varying condi- 
tions due to the operator becoming 
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Fic, 2—AUTOMATIC MOLDING MACHINE 


tired. Hand-casting machines produce 
quantities of 500 per day, more or 
less, depending on the size and com- 
plexity of the piece. Automatic ma- 
chines produce the castings much 
more rapidly and save on labor just 
as does any other type of machinery. 

While the writer has been able to 
find only one maker of casting ma- 
chines who is willing to publish a de- 
scription of them, a few illustrations 
are given to indicate the form of ma- 
chine that is used, and it might be 
well to say that these actually show 
only the principles involved in each 
machine rather than the perfected 
mechanism. 

Fig. 1 shows a machine in which 
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the metal is pumped into the mold by 


hand; A is the hot, molten metal; C 
the charging chute: H a valve to close 
this; E the pump cylinder; F the 
plunger; G the pump lever; J the noz- 
zie through which metal is forced into 
the mold, 44; K a valve for emptying 
the metal pot, B. The gas for heat is 
supplied through pipe, L, and the waste 
gases escape at J 

Fig. 2 shows an automatic machin 
1 is the molten metal; B, the gas pipe; 
), the pump plunger; /, the pump cyl 
inder; F, a valve toclose the passage 
between the pump chamber and _ the 
metal pot, while metal is forced through 
the nozzle into the die or mold, G, 
which is brought up tightly against the 
nozzle while the metal is forced in. The 
left end of F closes the nozzle, while 
metal is drawn into the pump chamber 
by the raising of the plunger, D. 

Fig, 3 shows a hand machine in 
which air pressure is used to force the 
metal into the mold \ir enters at A 
ind is controlled by the valve, B. It 
‘omes down through the vertical pipe, 

and exerts a pressure on the loose 
piston, D. This piston is hollow and 
floats on the metal contained in_ the 
pump chamber, F Metal is admitted 
to this chamber, -, from the main met 

il pot, F, through the valve, G. Th 
metal is forced by the pressure of the 
piston, D, out of the nozzle int 
the mold, The use of the piston, D, 
prevents oxidization of the metal from 
‘ontact with the air which is admitted 
to force the metal into the mold. This 
air pressure is released before the 
valve, G, is opened so that metal can 
flow by gravity into the pump cham- 
ber. The metal which is forced di- 
rectly into the mold is taken from 
below the top surface of the molten 
metal and this precludes the oxidized 
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Accuracy of Die Castings. 
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so as to detect any flaws due to ; 
slight failure of the dies. Any fins or 
burrs formed by the necessary joints 


in the dies can be removed at the 
same time that the castings are in 
spected. Usually these fins are not 


thick and can be taken off thoroughly 

and quickly with a light hand tool. 
A difficulty due to 

sometimes encountered 


shrinkage is 
when _thes« 
castings are to be used in connectio1 
with parts made by some other proc 


ess. While the shrinkage will be the 
same in two castings made in_ the 
same die if the metal is properly 
handled, it does not always follow 
that it is proportionately the same 
when they are made from different 
molds. It is affected to a marked de 


gree by the form of the casting, and 
if the castings are to be used in con 
nection with machined pieces, it 
advisable that these ‘be machined t 
fit the casting. When it is not pos 
sible to do this and the casting must 
be fitted to pieces, sample 
castings should be made, and if these 
are not correct, the dies can be al 
tered to castings that are cor 
rect. In doing this, sufficient material 
must be allowed for grinding away 


is 


existing 


make 


the casting being at first too small 
although this makes a great deal of 
extra work. 


Die Cast Cyclometer. 


The greatest gain obtains when an 
entire machine can be made of such 
castings. One of the best examples 
of this is the Veeder cyclometer so 
universally used on bicycles. This in 
strument is composed of about a doz 
en die castings and nearly as many 
parts of other materials. The number 
tings have 0.001 inch play, and yet 
these castings are made in enormous 
lots and, without being gaged, are as 







































































work. <A careful inspection is neces- sembled into the die-cast cases where 
sary, and this should be done as soon they fit and work properly. So exact 
as possible after the castings are made are these castings that when new, the 
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nstruments work more easily without 
lubrication than with it. This would 
»bviously be possible only where the 
clearances are extremely small. A 
small dimension on these castings can 
be maintained to 0.0001 inch. This 
instrument is illustrated in Fig. 4, the 
section view showing the rings both 
in their relation to the hub on which 
they turn and in contact with the 
transfer pinions. These latter turn on 
1 German silver shaft 0.04 inch in 
diameter. The hub which forms the 
bearing for the number rings is so 
large in proportion to the width of 
these that they would tip and cramp 
if much end play were allowed. This 
makes it necessary to hold the dimen- 
sions on the rings correct within less 
than one-half of 0.001 inch. 


Quality of Castings. 


The quality of these castings de- 
pends on both the alloy used and the 
method of making them. The alloys 
in most common use are those having 
a zinc base. This metal is useful in 
certain alloys, particularly with cop- 
per, but if alloyed with aluminum is 
unsuitable for most purposes. Alum- 
inum-zine alloys are frequently used 
because aluminum makes the alloy 
lighter in weight and in color. Some 
time after manufacture, castings of 
this alloy begin to disintegrate and 
will actually fall to pieces. In the 
disintegrating process they also change 
shape badly so that they should nev- 
er, under any circumstances, be used 
for pieces which are to stay flat or 
true. This alloy also tarnishes rap- 
idly. Most of the alloys of zine are 
too brittle to be of much use for the 
making of die castings. The usual ef- 
fect of casting in metal molds is to 
make harder castings than would be 
made from the same metal in sand 
molds. For this reason a fairly duc- 
tile metal should be used. 


The alloys of tin are being used 
quite extensively for die castings. 
These alloys possess the two desir- 
able qualities of being quite ductile 
and of melting at a low temperature. 
Genuine babbitt metal, as it is com- 
monly called, is an alloy consisting, ac- 
cording to the best authorities, of 
about 89 per cent tin, 7.3 per cent 
antimony and 3.7 per cent copper. 
This is a remarkably fine bearing 
metal and is possessed of sufficient 
strength to make it useful for many 
small parts. By certain changes in 
the alloy a composition even better 
for ordinary die-casting use can be 
produced. 


The alloys of lead are used to a 
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limited extent but, except for type, 
this metal is more often used in small 
proportions than as the foundation of 
the alloy. It is too heavy and lacks 
sufficient strength to make a very de- 
sirable metal. The percentage of lead 
in an alloy is sometimes increased for 
the sake of lowering the melting point 
and the price per pound. 

Antimony is a common constituent 
of all die-cast alloys. The addition 
of this metal in the proper propor- 
tions, makes the alloy hard enough 
to machine well and increases the 
fluidity of the metal in its molten 
state. This makes it possible to ob- 
tain sharp castings such as are made 
from type metal, which is an alloy 
consisting of lead, 8714 per cent, and 
antimony, 12%4 per cent. , 

In making an alloy of any two met- 
als, when they are in correct propor- 
tions, there is formed an eutectic, the 
melting point of which is lower than 
that of either of the constituent met- 
als. In some cases by the addition of 
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The hard outside skin is always de- 
sirable on a die casting, because the 
piece being cast to its finished size 
and no cutting being required, it is 
this outside skin which is first sub- 
jected to wear. 

Exact figures on the strength of die 
castings might be quite misleading un- 
less the exact composition and treat- 
ment of the castings were noted, so 
that general figures only can be given. 
They compare very favorably with 
cast iron in tensile strength, but are 
not nearly so strong in compression 
as that material. Their compressive 
strength is usually but little greater 
than the tensile, although it is some- 
what, say one-third, greater. As the 
material is not as brittle as cast iron, 
it can be subjected to shocks which 
the iron would not withstand. Most 
die castings are much more ductile 
than cast iron. The greater ductility 
of the die castings is an advantage for 
threaded or tapped pieces. The cast- 
ings do not chip out when tapped 
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aR ARP SMES ea 1 SORE A ce 1,427 2,600 ~—«-6 5,000 33,000,000 








a third metal, the melting point may 
be still further lowered. 

The strength of die castings is, of 
course, largely dependent on the al- 
loy, and also on the method of cast- 
ing. Unless proper precautions are 
taken to insure sound castings, much 
trouble will be 
blow-holes. To prevent these is often 
very difficult and sometimes impos- 
sible. They are caused both by the 
form of casting and by the tendency 
of the molten metal to hold minute 
bubbles of air or other gases which 
are carried into the mold and do not 
escape before the casting sets. This 
is a case exactly parallel to that found 
in making iron castings. The shrink- 
age of the ordinary die casting is not 
as great as that of cast iron, and some 
of the tin alloys particularly shrink 
scarcely at all. 


encountered from 


Another similarity to iron molding 
is found in the fact that the outside 
skin of the die casting is ordinarily 
stronger and harder than its interior. 


near an edge and a fine thread may 
be used. Some of the alloys are so 
ductile that the castings may be spun 
or riveted. This is often needed or 
is convenient for fastening two cast- 
ings together or fastening a casting 
and some other piece. 


Very little idea can be given of the 
cost of parts manufactured by the 
die-cast method. The tools or dies 
are costly or otherwise, according to 
their complexity or their simplicity 
Practically all the die-casting manu- 
facturers make the customer who or 
dered the castings pay for the dies 
The parts are then charged for ac- 
cording to the time needed to cast 
them and the amount of metal used. 
As only the metal in the finished cast- 
ing is charged for, there is no ex- 
pense for scrap. The time for casting 
a complicated piece is little, if any, 
greater than for a simple one. From 
this it follows that the more compli- 
cated the casting, or the more difficult 
it would be to machine, the greater 
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will be the saving effected by the use 
of die castings. 
to be made from a die is also perti- 


The number of pieces 


nent, for hundreds of thousands of 
pieces can be made from some dies 
with no whatever to them. 
Other dies may need frequent repairs 
due to unavoidably weak points in 
their construction. Number wheels 
having internal or hooded gear teeth 
are good examples of parts which are 
profitably made by this process. 

A set of small number wheels and 
pinions will serve as a fair example 
for the comparison of costs by hand- 


injury 
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casting machines and by automatic 
machines. The dies for this set of 
wheels and pinions for a hand ma- 
chine would cost approximately 
$450. The number-wheel castings 
would cost, in lots of 1,000, about 10 
cents each, and in lots of 10,000, about 
8% cents each. The pinion castings 
in lots of 1,000 would be 4 cents 
each and in lots of 10,000 would be 
3 cents each. The cost of the 
dies for an automatic machine for the 
same wheels and pinions would be 
about $2,000. The number wheel cast- 
lots of 10,000 would cost 


ings in 
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about 2%4 cents each, and in lots of 
25,000 or more about 2 cents each. 
The pinion castings would cost about 
1% cents in 10,000 lots and in 25,000 
or more lots, about 1 cent each. 


The necessary die for a_ small 
internal and external gear would 
cost about $100 for a_ hand-cast- 


ing machine, and the castings about 
13 cents each in 10,000 lots. The 
dies for the same piece to be used 
in an automatic machine would cost 
about $450, and the castings would 
cost about 2 cents each in 10,000 
lots, plus 8 to 9 cents each for metal. 


Machine-Molded Automobile Castings 


O LINE of work presents more 
IN interesting problems than are 

to be found in a foundry special- 
izing in automobile castings. The 
proper selection of molding machines, 
the mounting of patterns and the 
necessary flask equipment are factors 
that must receive careful considera- 
tion. Our experience with molding 
machines dates back a little less than 
five years and has been quite satisfac- 
tory. Today we are producing work 
which, at that time, we hardly thought 
possible could be made on a ma- 
chine and it is believed to be but 
a question of the right kind of ma- 
chine equipment to produce much 
more difficult work than has so far 
been attempted. There are four dis- 
tinct molding machines: 
Squeezer, stripping plate, rock-over 
and jarring; other machines are com- 
binations of the foregoing types. 


types of 


Experiences With Molding Machines. 


The experiences of some foundry- 
men, with molding machines, have been 
disappointing. This is undoubtedly 
due to the insufficient care exercised 
in the selection of the proper type 
of machine for the work. Each type 
of machine is especially adapted for 
a certain class of work, but no one 
machine is suitable for all 
kinds of work. One of the first ques- 
tions asked by a foundryman when 
buying a molding machine is whether 
new patterns will be required. This 
question is usually answered in the 
negative. The foundryman is as- 
sured that his patterns can be used, or 


type of 


that pattern plates can be cheaply 
made of aluminum or some other ma- 
terial of a similar nature. This is 
where the second serious mistake 
is made. If you are going to install 
*Presented at the New York meeting 


the National Founders’ Association. 





By J. J. Wilson 


molding machines in your foundry, 
start right; make the selection of 
machines with care and have the best 
pattern equipment obtainable; iron 
flasks, well-made wood or metal snap 
flasks, with parts interchangeable, 
should be installed. ~All pin holes 
should be drilled accurately with a 
jig which has been fitted with hard- 
ened steel bushings. Then camp on 
the job until the first piece of work 
is a success before starting another; 
if there is a _ sufficient number of 
castings to make, the results. will 
fully justify the expenditure. Here- 
tofore we have employed molders who 
could make castings with very little 
supervision; today we have the un- 
trained workman who must be de- 
veloped into a molding machine op- 
erator. 

The superintendent, foreman or in- 
structor must furnish the experience 
for the operator until he becomes 
proficient. The instructor must teach 
him how to do the work and should 
stay with him until he can do the 
work alone before being left to him- 


self. Supervision for a considerable 
time will be necessary. 

In the operation of molding ma- 
chines, the following suggestions 


should be kept in mind: 


First.—Never close a machine-made 
mold which must be patched. If a 
mold is not properly made it should 
be shaken-out. 

Second.—Let the operator under- 
stand that if the mold is not perfect 
it cannot be poured. A _ pieceworker 
will quickly profit by this suggestion. 

Third.—If a pattern does not draw 
perfectly have it repaired immediately. 
The time saved with a perfect pat- 
tern means more and better molds. 

Fourth—Remember that patience is 
required to make a good machine 
operator and the new man_ usually 
lacks confidence in himself. How- 
ever, when he becomes master of the 
machine the making of molds is us- 
ually a pleasure. 





Fifth—Machine molders must be 
recruited from the ranks of the la- 
borers; they should be trained until 
they become skilled parts of the ma- 
chine. 


Automobile Work. 


Some of the automobile work made 
on molding machines with unskilled 
labor by the Cadillac Motor Car Co., 
Detroit, and the Michigan Motor Cast- 
ing Co., Flint, Mich.,is shown in the 
accompanying illustrations. In Fig. 
1 is shown a web fly-wheel which 
is made on a Grimes roll-over mold- 
ing machine. The mold is lowered 
away from the pattern plate by the 
large hand wheel at the back. This 
type of machine has been recently im- 
proved by the addition of a carriage 
on which the mold is deposited be- 
fore it is placed on the floor. In Fig. 
2 is shown the cope half of the fly- 
wheel mold, which is made on a rock- 
over molding machine, built by Henry 
E. Pridmore, Chicago. The pattern 
plate is rolled back and at the right 
is one of the finished fly-wheels. While 
fly-wheels are usually considered very 
simple castings they are not as easily 
made as would seem to be the case. 
These castings are finished all over. 
A row of very small gates is shown 
near the center of the cope half. This 
method of gating insures clean cast- 
ings. 

Machine-Molded Pistons. 


In Fig. 3 is shown the drag half 
of a mold containing two pistons. 
The patterns are mounted on a rock- 
over molding machine which has a 
deep draw. The cope is plain and is 
rammed on a stand. The method of 
gating is interesting, six gates being 
provided in each piston mold. The 
leaders in the cope nearly surround 
the entire mold. The drag half of 
a mold for a Cadillac motor car cylin- 
der, made on a rock-over molding 
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machine, is shown in Fig. 4. The 
pattern has just been drawn from 
the mold. At the left, resting on a 
flask, is shown a drag with the cylin- 
der core in place. The method of 
gating is interesting, as it has been 
especially devised to uniformly distri- 
bute the iron so as to prevent seg- 
regation in the heavy sections. The 
cope half of the cylinder mold is 
shown in Fig. 5 and a finished cast- 
ing is on a box at the right. 

An engine end plate, mounted on a 
rock-over molding machine, is illus- 
trated in Fig. 6. This shows the drag 
half of the mold and a casting, drag 
side, is also illustrated. The cope 
half of the engine end plate, which 
is also molded on a rock-over mold- 
ing machine, is illustrated in Fig. 7. 
The casting, showing the cope side, 
is resting against the lower part of 
the molding machine. The flask is 
13 x 21 inches and the casting is ex- 
ceedingly thin. The distribution of 
the gates on both sides of the cope, 
which is more clearly illustrated on 
the pattern plate, is interesting. All 
corners of the gates have been care- 
fully rounded, thus avoiding sharp 
points in the mold which are so readi- 
ly broken off. Intake pipes are also 
being molded on machines of the roll- 
over type. The drag half of an in- 
take pipe mold, with a finished cast- 
ing and the pattern plate in an ele- 
vated position, are illustrated in Fig. 
8 The method of gating is 
indicated. In Fig. 9 is shown the 
cope half of the same mold. It will be 
noted that a generous runner is pro- 
vided. These castings are very thin 
and must be as smooth inside as out- 
side. This intake pipe connects the 
carburetor with the combustion cham- 
bers on the engine. 


clearly 


Crank Case. 


The cope and drag of a mold which 
forms the oil pan or the bottom half 
of the crank case, are shown in Fig. 
10; a finished casting is shown in the 


foreground. Six cores are set in the 
cope, a gage being used to locate 
them carefully in their proper posi- 
tions. The casting is only 3-16 inch 
thick. The drag half of the mold, 
which forms the upper half of the 


crank case, is illustrated in Fig. 11. 
At the left is shown the machine- 
made mold with the core in position, 
while at the right the core has not 
yet been set. The core for this mold 
is shown in the foreground. The 
core is 26 inches long, 10 inches high 
and 10 inches wide and is satisfactori- 


ly set and located by laborers. The 
crank case casting is illustrated in 
Fig. 12. 

Lubricator bodies are molded on 
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machines of the roll-over type, two 
being mounted on one plate, as illus- 
trated in Fig. 13. This is the cope 
half of the mold and also shows two 
finished castings on the table at the 
right. The cope half of a lubricator 
body mold is molded as indicated in 
Fig. 14 and at the left is shown the 
core which is ready to be set. 
castings 
are tested 
leaks. 


These 
thin and 
gasoline to detect 
The method of molding com- 
bustion chambers is illustrated in 
Figs. 15, 16 and 17, while Fig. 18 
shows two castings cut through dif- 
ferent sections to indicate the uni- 
formity of the metal thicknesses. 
These molds are made on a rock- 
over machine, the and drag 
halves of the pattern being mounted 
on one plate. In Fig. 16 the cores 
have been set and a gage for locating 
them is also shown. The various parts 
of the combustion chamber core are 


are exceedingly 


with 


cope 


illustrated in Fig. 17. These parts 
are all carefully pasted and wired 
together. 


Water-Cooled Cylinders. 
Twin, water-cooled cylinders are 
now made on rock-over molding ma- 
chines in the two foundries whose 
work is being described, and in Fig. 
19 are illustrated the cope and drag 
halves of the mold just before the 
cores are set. Fig. 20 shows various 
parts of the cylinder well 
as one of these cores assembled on 
a plate at the left. The barrel cores 
are located by a gage. These cores 
are very difficult to set in a green 
sand mold without shaving or scrap- 
ing the sides; if this occurs the cast- 
ing will be defective. In the fore- 
ground, Fig. 21, is shown one of the 
twin-cylinder castings. 


core as 


The judicious use of the molding 
machine will insure the following re- 
sults: 

A greater output per man and per 
pattern 

Castings will be more uniform and 
true to pattern This is essential for 
automobile or other castings upon 
which jigs and special tools are used 


for all the machine 
The product is 
cost. 


operations 
made at a reduced 


Quality does not apply alone to the 


foundry making automobile castings, 
but applies equally as well to all cast- 
ing plants. It is easy make poor 
rough, dirty castings, and ft is hard 
but fascinating work to make good 
ones. Our aim has been not to se- 
cure a large output from the machine, 
thereby sacrificing quality, but as 
large a day’s work as is consistent 
with quality. Perfection should be 
the standard in every department, 
from the drawing to the cleaning 
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room, each detail requiring careful 
study. 

The designer should endeavor to 
eliminate sharp angles, corners and 


irregular pockets without fillets, and 
in the general design of the part he 


must bear in mind that it is to be 
manufactured and not made. In the 
jobbing foundry, castings are made, 


but in the specialty foundry castings 
are manufactured. 


Suggestions for the Patternmaker. 


Before making a new model, the 
patternmaker should consult with the 
foundryman with a view to avoiding 
all loose pattern parts. Loose pieces 
are always liable to be rammed out of 
place and when they do form a part 
of a pattern some mechanical con- 
trivance should be provided for draw- 
ing them out of the mold; they 
should never be pinned onto the body 
part of the pattern. The multiplicity 
of loose pieces on a pattern makes 
it comparatively easy to misplace 
bosses and other parts which are 
integral part of the main 
body pattern. It is essential that pat- 
ternmakers familiarize themselves 
with foundry work. A realization of the 
importance of the proper amount of 
draft on patterns is essential to the 
proper manufacture of castings. 

The inspection of cores should re- 
ceive considerable only 
by closely watching the product that 
cores made from boxes 
worn can be detected. If the cores 
are not properly inspected, it 
quently occurs that many of them 
are made in boxes from which a 
piece may have been lost, or the box- 
es may be 


not an 


care. Ic is 
which are 


fre- 


badly worn, or the sand 
is not properly rammed and the cores 
are made with the corners 
broken off. Such cores 
use. 


or edges 
are unfit for 

Shop conditions, to a large extent 
affect the quality of the work of the 
molders and coremakers. If we ex- 
pect the men to do their best we must 
furnish them foundry 
in summer, should be warn 
and well-ventilated in winter and 
above all with the best of equipment 
The equipment, including 
molding machines, flasks, 


with a cool 


which 


patterns, 
small tools 


etc., should be the best obtainable 
to insure the production of castings 
high quality 
When gating a casting, considera 
ble experimenting will frequently be 
required. Occasionally, in some foun- 


dries, a casting will be run with one 


or two gates when a dozen or 15 
might be used to advantage. The 
iron in the mold should be so dis- 


tributed that the danger from segre- 
(Continued on 


p age 


709. 
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Improved trade conditions 


Trade in the steel industry are 
Outlook already being reflected in 

the foundry business and 
orders for steel and malleable cast- 


ings for the large number of cars 
recently purchased by the railroads, 
are already being placed. For the 
first time in more than a year the 
great Homestead plant of the Car- 
negie Steel Co., near Pittsburgh, is 
operating at capacity and steel car 
shops throughout the country have 


resumed operations in full. It is es- 
timated that during the past few 
weeks orders for 40,000 steel cars 


have been placed and contracts for 
60,000 additional will undoubtedly be 
closed before the first of the year. 
It is estimated that for the cars al- 
ready placed and in prospect, approx- 
imately 800,000 tons of castings will 
be required and many shops will again 
resume operations in full when all 
of the casting orders for these cars 
have been closed. In addition, the 
railroads are placing large contracts 
for rails and there is every indica- 
tion of a general resumption of rail- 
road buying. It is also gratifying to note 
that pig iron stocks at all of the 
blast furnaces throughout the country 
are gradually declining, which indi- 
cates that consumption is ahead of 
production. Low prices, however, 
continue to prevail on foundry grades 
and sales have been made at lower 
lake ports at prices ranging from 
$13 to $13.75 for various deliveries. 
Notwithstanding these low values, 
foundrymen generally are not availing 


themselves of the opportunity to 
close for future requirements, al- 
though prices practically represent 


cost of production. Foundries special- 
izing in automobile work are operat- 
ing at capacity and the plants of 
practically all of the builders of mo- 
tor cars are employing a full com- 
plement of men. In. the various 
large consuming centers No. 2 foun- 
dry iron is quoted as follows: Pitts- 
burgh, $14; Chicago, local, $14, and 
southern, $14.35; Cleveland, $13 to 
$13.25; Cincinnati, northern, $14.20; 
Philadelphia, plain, $14.50; New York, 


plain, $14.50, and southern, Birming- 
ham, Ala., $10. 
This issue of THE 
One Volume Founpry completes Vol. 
a Year 39, which comprises 
four issues, beginning 
September, 1911. The index for this 


volume will be found on the last 
pages of this number. Volume 40 of 
Tue Founpry will begin with the Jan- 
uary issue, 1912, and will consist of 
the 12 numbers published during that 
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year. Heretofore, the 12 numbers of 
THE Founpry have been divided into 
two volumes, but it is believed that 
the new arrangement will be more ad- 
vantageous for reference purposes 
and will also effect economies in bind- 
ing. 


Referring to the article describing 
the continuous foundry of French & 
Hecht, Davenport, Ia., published in 
THE Founpry, November, 1911, we are 
advised by J. L. Hecht, that it was 
an error to state that the new foun- 
dry was designed and built under his 
supervision. Emil Einfeldt did this 
work and is entitled to the credit. 


Alloyed Steel in-1910 


From statistics compiled by the 
American Iron and Steel Association 
and recently published, the tonnage 
of steel treated with various alloys 
during 1910 reached a total of 567,819 
gross tons. The tremendous growth 
of the use of alloys is indicated by 
the fact that in 1909 the total alloyed 
steel produced was only 181,980 tons. 
The total tonnage of ingots and cast- 
ings for the various forms of alloyed. 
steels as distributed among the steel- 
making processes, follows: Titanium, 
326,316; nickel, 106,707; nickel-chrome, 
52,021; chrome, 23,550; manganese, 19,- 
560; vanadium, 9,049, and other alloys, 
30,816 gross tons. It was reported 
to the association that alloyed steel 
ingots and castings were made in 66 
plants in 17 states and the District 
of Columbia in 1910. 

Geo. E. Lees, of the Vanadium Co. 
of America, Pittsburgh, questions the 
correctness of the total vanadium 
steel tonnage given by the American 
Iron and Steel Association, whose 
reports are always very carefully 
compiled from complete returns from 
steel manufacturers. A communica- 
tion on this subject from Mr. Lees 
is, in part, as follows: 

“The total production of vanadium 
steel in 1910 reported by the Amer- 
ican Iron and Steel Association as 
9,049 tons, I am confident is incor- 
rect, as I have written to the princi- : 
pal manufacturers of vanadium steel 
and have their replies showing that 
the production of vanadium steel in 
the United States for 1910 was ap- 
proximately 40,000 tons. I have ex- 
act statements from 21 manufac- 
turers; several refused to disclose 
their figures. This total of 40,000 
tons includes only vanadium steel and 
not the large amount of vanadium 


used in the manufacture of iron cast- 
ings and a smaller quantity used in 
brass, bronze, white metal and bear- 
Engineering, 


ing metals. In 


May, 
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1911, a contributor estimates that the 
annual consumption of metallic van- 
adium in the United States is 250,000 
pounds, and that it is used at the 
rate of five pounds per ton of steel. 
On this basis the production of fin- 
ished vanadium steel would have been 
50,000 tons.” 


Universal Board For Split 
Patterns 


(Continued from page 167.) 


gation in the heavy sections will be 
overcome. The pattern equipment 
should be inspected and if patterns 
do not match up properly they should 
be immediately returned to the pat- 
tern shop for repairs. 

In melting our iron it has been 
our policy to make very small charges 
which are uniformly distributed. All 
of the iron, coke and limestone are 
carefully weighed. No special effort 
is made to save fuel at the expense 
of an inferior product. The quality 
of the iron is our only consideration, 
regardless of whether we melt at the 
ratio of 1 to 5 or 1 to 9. The clean- 
ing room of every foundry is an ex- 
ceedingly important department. It 
costs money to machine hard, dirty, 
rough castings. Such castings are 
dear at any price. While it is true 
that castings may not be any better, 
they certainly appear 50 per cent bet- 
ter after being well ground, tumbled 
and sand-blasted and the cost of ma- 
chining will be considerably reduced. 

The cleaning room inspector also 
plays an important part in the opera- 
tion of a foundry. Very few employes 
are qualified to properly inspect cast- 
ings. In few shops are the inspectors 
given ample instructions relative to 
the defects which should lead to the 
rejection of castings. Our inspectors 
are instructed to pass castings that 
are good and to throw out all de- 
fective work. We draw an arbitrary 
line between good and defective cast- 
ings. 


The leather fillet manufactured by 
the Page Belting Co., Concord, N. H., 
is soft and flexible and has a fine 
feather edge. This fillet can be easily 
and perfectly adapted to any curve or 
radius of a pattern. The feather edge 
enables the patternmaker to fit the 
fillet place. This 
fillet is made in full length strips and 


accurately in its 


is carried in stock in the seven branch 
houses of the Page Belting Co., locat- 
ed respectively at Boston, New York, 
Philadelphia, Chicago, St. Louis, Chat- 


tanooga, Tenn., and Portland, Ore. 
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Foundry Exhibition Co.’s 
Meeting 

The annual meeting of the Foundry 

& Machine Exhibition Co. was held 

at the Fort Pitt hotel, Pittsburgh, 

Monday, Oct. 30. The recommenda- 


tion of the directors, made at the 
meeting in Buffalo, regarding the 
dividend to be paid exhibitors was 


endorsed. It was decided to pay a 20 
per cent dividend on the amount paid 
for space at the Pittsburgh show to 
concerns which had taken part in two 
consecutive exhibits, and for those 
who exhibited at Pittsburgh for the 
first time the dividend will be held in 
reserve and will be paid if they take 


part in the Buffalo exhibit. At a 
meeting of the stockholders, direct- 
ors were elected as follows: R. S. 


3uch, A. Buch’s Sons Co., Elizabeth- 
town, Pa.; J. W. Campbell, Cleveland 
Wire Spring Co., Cleveland,and E. A. 


H. R. ATWATER, PRESIDENT OF THE 
FouNDRY AND MACHINE 
EXHIBITION Co. 


Molding Ma- 
Geo. R. Rayner, 
Niagara Falls, N. 


International 
chine Co., Chicago. 
Carborundum Co., 
» elected a director to fill a 
vacancy on the board. The board of 
directors organized by electing H. R. 
Atwater, Osborn Mfg. Co., Cleveland, 
president; R. S. Buch, vice president; 
J. S. McCormick, J. S. 
Co., Pittsburgh, treasurer, 
Hoyt, 


Pridmore, 


was 


McCormick 
and C. E. 
Chicago, sec- 
Perkins, Arcade Mfg. 
Co., Freeport, Ill, R. S. and 
Geo. B. Rayner constitute the execu- 
tive committee. 

At a meeting of the directors held 
in Buffalo, Sept. 15, for the purpose 
of completing plans for the 1912 ex- 
hibit, it developed that the Sixty-ninth 
arsenal, had been offered for 
exhibition purposes in 1912, would not 


Lewis Institute, 
retary. F. N. 


Buch 


which 








169 


7 


be available, as contemplated altera- 
tions would not be completed in sut- 
ficient time for the show. An effort 
was then made to secure, if possible, 
the Sixty-fifth regiment building, but 
concessions for this structure could 
not be obtained. It was announced at 
Pittsburgh that the Seventy-fourth 
armory could be leased and the exec- 
utive committee was instructed to vis- 
it Buffalo for the purpose of investi- 
gating the facilities afforded by this 
structure. 





August Marx 

August Marx, general manager of 
the Philadelphia Roll & Machine Co., 
Philadelphia, died at his home in that 
city, Nov. 6. Born at Bad Homburg, 
Germany, in 1857, Mr. Marx left home 
at the age of 13, taking passage on 
a sailing vessel as a cabin boy. After 
three years of this service he went 
to Philadelphia, where he finally took 
up his residence. In 1880, Mr. Marx 
obtained employment with the Lom- 
bard & South Street Passenger Rail- 
way Co., and he was later advanced 
to the position of superintendent of 
the Passyunk division of that 
tem. In 1891 he resigned his position 
and in 1892 became affiliated with the 
William Wharton Jr. & Co., Inc., and 
was appointed superintendent of ma- 
terials for the construction of the 
Third Avenue Railroad Co., New York 


sys- 


City. At the time of the formation, 
in 1895, of the Philadelphia Roll & 
Machine Co., a_ subsidiary of the 


Wharton company, Mr. Marx severed 
his connection with the parent con- 
cern and assumed the active manage- 
ment of the new company. He is 
survived by his widow, a daughter 
and a son. 


Personal 

W. T. Nicholson Jr. has resigned 
his position as salesman with the 
J. W. Paxson Co., Philadelphia. Mr. 
Nicholson was directly connected with 
the eastern branch of this company 
at Providence, R. I. 

Geo. S. Capes, formerly connected 
with the Nathan Mfg. Co., New York 
City, has accepted a position with 
the Lima Locomotive Co., Lima, O., 
where he is serving as one of the 
works executives. 

Henry T. Russell, president of the 
Niagara Purchasing Agents’ Associa- 
tion for the past two years, has re- 
signed as purchasing agent of the 
Lumen Bearing Co., Buffalo, and has 
accepted a position with the sales 
department of the same concern. AI- 
bert Lockwood has been appointed 
to the position formerly held by Mr. 
Russell. 











Tae FOUNDRY 





December, 1911} 

















Large Jar-Ramming 
Machine 


The jar-ramming molding machine, 
shown in the accompanying illustra- 
tion, built by the Herman Pneumatic 
Machine Co., Zelienople, Pa., is 
equipped with a table, 4 x 12 feet, 
and has a capacity for lifting 25,000 
pounds at an air pressure of 80 
pounds. The machine consists essen- 
tially of a cast steel table plate, 
plunger, cast iron base and an auto- 
matic control valve. To prevent the 
table plate from tilting as a result 
of unbalanced loads and also 
lieve the stress that would otherwise 
be thrown upon the plunger, eight 
wearing plates of ample length and 
width are employed. The plates serve 
as guides and are lubricated by reser 
voirs 


to re- 


containing packing waste and 
oil, located in the table plate. Oil 
for the cylinder is delivered by a 


pipe to a groove which extends around 
the cylinder interior. This method 
of oiling is practically dustproof. The 
table plate is provided with an apron 
which partly the base, 
thereby protecting the interior of the 
machine from the sand. 


The machine is controlled by an 


envelops 


automatic differential valve which is 
- operated by air that would be other 
wise wasted. The port from the 
valve to the cylinder is short and 
being straight, there is no loss of 
efficiency by short turns or choked 
passages. The movable part of the 
valve has a travel of 3-16 inch and 


as it is automatic, the air consumption 


is limited to the amount required 
to lift the load a certain number of 
blows a minute. The automatic and 


positive action of this valve prevents 
injury to the machine as a result of 
careless operation. 


The valve consists 
of a top and bottom head, double 
check valve stem, differential piston 
and the body. All operating parts 


are inside of the body, and the only 
openings consist of the inlet, the port 
to the cylinder and the exhaust to the 


HERMAN, JAR-RAMMING MoLpING MACHINE 


The seats of the 
are so arranged that the valve may 
be reground a number of times. This 
machine has been especially designed 
for long flasks and by the use of 
I-beams clamped on the table plate, 
flasks having a length of 25 feet can 
be satisfactorily 
chines of this now in op- 
eration in foundries in the Pittsburgh 
district. 


atmosphere. 


rammed Two ma- 


size are 


Largest Shockless Mold- 
ing Machine 


What is believed to be the largest 
jar-ramming molding machine ever 
built and which is the largest of the 


valve . 


type manufactured, is 
shown ‘in the accompanying illustra 
tion. This machine was built by the 
Tabor Mfg. Co., Philadelphia, and is 
equipped with a steel table, 8 x 12 
feet, with cylinder attached, 36 inches 
in diameter. It is mounted upon a 
iron, weighing 
about 65,000 pounds. The plunger base 


shockless yet 


plunger base of cast 
is fitted in the cylinder base, five feet 
in diameter and rests upon 22 helical 
steel aggregating over 3,000 
pounds in weight. The total weight 
shown, is betweer 
pounds. The ma 
tested and 
will soon be shipped to a large iron 
the Philadel 


springs, 


of the machine, as 
90,000 100,000 
chine already 


and 
has been 


foundry in vicinity of 

















[ABOoR SHOCKLESS JARRING MACHINE, EQUIPPED WITH 


CYLINDER IS 36 








INCHES’ IN 


A TABLE, 8 x 12 FEET; THE 
DIAMETER 
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New Method of Coring- 
Out Castings 


A new method of coring-out cast 
ngs, by means of which it is claimed 
the use of a flask consisting of three 
)r more parts may often be obviated, 
has been perfected by G. E. Ander- 
son, South Bend, Ind. The general 
features of the method, which is pat- 
nted, are shown in the accompanying 
illustrations. The pattern is cut away 
at the points where it is to be cored 
and dry sand cores are used in place 
of a portion of the pattern in form- 
ng the mold. 

In carrying out the method a two- 
part flask is used, consisting of an or- 
dinary cope and drag, Fig. 1. The 
casting which has selected for 
the purposes of description is shown 
in Fig. 2. 


been 


a T-section 
with two through the 
veb as The pattern, Fig. 
3, is made to conform to the general 
vutline of the casting, but is provided 
with end, tapered slot, B. A 
core print, Fig. 5, is made to fit in 
this slot. It is provided with a ta- 
pered body portion 
fits 


with 


It consists of 
holes cored 


indicated. 


an open 


which 
the 


section, 


accurately 
the aperture in 
an 


pattern and 
Cc. 
the 


Fig. 5, 
designed to rest against side of 
the pattern, preventing lateral 
displacement of the print while ram- 
ming the mold. The which is 
used in forming the mold is shown in 
Fig. 4. 


enlarged 
thus 
core 


It is provided with two small 
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The 


core, 


then 
Fig. 4, in- 
The drag flask is 
filled with sand, 
over. The core 
is held firmly in its proper position 
in relation to the mold by the sand 
after the pattern is 


cated in Fig. 1. 
withdrawn and the 
serted in its place. 
then. completely 
rammed and rolled 


print is 


withdrawn. 

This method of molding can be ap- 
plied to a large variety of castings of 
different shapes. The core is set and 
fixed prior to 


remains in a position 





Using a Small Cupola 
By W. J. Keep 
Question:—We success 
fully operated a small cupola, although 
we use a mixture which gives us soft 


have never 


iron when melted in our large cupola. 
When this tapped 
from the small cupola the iron is,ex- 
ceedingly hard. 

Answer:—We have used a_ cupola 
lined to 16 inches which will melt 500 


same mixture is 





























FIG. 3 FIG. 4 FIG. 5 
THe Castine WitH tHE Hotes CorED IN THE WEB 1S SHOWN IN Fic. 2; Fic. 3 
IS THE PATTERN WITH THE SLOT FOR THE CorRE PRINT; Fic. 4 
Is THE CorE AND Fic. 5, THE Core PRINT 


the removal of the pattern; this less- 
the down the 


which is occur 


danger of breaking 
liable 
after the pattern 

This is 


narrow molds 


ens 


mold, to when 
the 


been 


core is set has 


withdrawn. especially 
true in the case of deep, 
difficult to 


place a 
the 


in which it is 


core after the removal pat 
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CO a GE EE A Se oe a > tans 
Fic. 1—SkEcTIONAL VIEWS OF THE DRAG CONTAINING THE PATTFRN WITH THE 
Core IN PLAC! 
projections, D, which make the holes tern without breaking some part 
through the web of the casting. of the mold. Furthermore, it is not 
The pattern is placed on the roll necessary in using this method of 
over board in the usual manner and molding, to split the pattern at each 
the core print, Fig. 5, is mounted with point where a hole is to be cored 
its body portion filling up the slot through the casting. By the use of a 


ind its side flush with the side of the 
sand is 
pattern 
upper 
print exposed, 


rammed 
the 
side of 


then 
and 


pattern. The 
around the 

print, leaving the 
of the 


core 
the 
indi- 


base as 


single core, applied in the manner de- 


scribed, properly enlarged, several 
apertures, it is claimed, may be 
formed in a single casting and lo- 


cated at any part of the mold. 


pounds of iron and sometimes even a 
larger amount before the blast has to 
shut-off and 
cupola, 21 
which will melt 114 tons satisfactorily 


be we are now using a 


inches inside diameter, 


At times, we have melted as high as 
3 tons in the latter cupola. The ex- 
pense of operating a small cupola 


consists of the cost of frequent repairs 
the the 
ing the pig iron into small pieces so 


to lining and cost of break 


that it can be easily charged. A fre 
quent cause of difficulty in the opera 
tion of small cupolas is due to the 
fact that these furnaces are not oper 


ated with the same care as cupolas of 


larger capacities and frequently the 
furnaces are not well designed. Re- 
gardless of the size of the cupola, the 


least 10 
inches from the sand bottom; the slag 


tuyeres should always be at 


hole should be at least 6 inches from 
the bottom and the slag should be 
tapped as soon as possible. In a 


small cupola the proportionate tuyere 


area should be greater by one-hali 
than the proportion for a large cu 
pola and this area should be divided 
over at least six tuyeres. It is advis 
able not to locate a tuyere directly 
over the slag hole, as the blast will 
chill the slag. A small cupola should 
be heated for a longer period than a 
large furnace and never less than two 
hours. The same proportion and 


should, however, 
should 
while a 


amount of limestone 


be used. The blast pressure 


not exceed 6 or 7 ounces, 
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fic. 1—PLAN VIEW OF 
cupola 60 inches inside diameter, will 
take from 14 to 18 ounces. The small 
cupola will not melt as successfully 
as a large furnace. A cupola 16 inches 
in diameter will melt 3 pounds of 
iron per pound of coke and a 21-inch 
cupola, 5 pounds of iron per pound 
of coke; the melting ratio of a 60-inch 
cupola will easily be 9 to 1. It might 
be advisable to slightly increase the 
silicon for the mixture melted in the 
small cupola and great care should be 
exercised in charging. If you use all 
sprues from your large cupola you 
can melt faster and with less coke in 
the smaller furnace. 


Annealing Equipment in 
Malleable Foundries 
By Geo. K. Hooper. 


The magnitude operations in 
malleable iron foundries necessitates 
the installation of various mechanical 
handling devices. An inviting oppor- 
tunity for development, and one which 
has brought profitable 
found in the handling of 
of pots with the castings and scale 
for the annealing operations. The 
possibilities in a plant making bulky 
castings and producing several thous- 


of 


is 
stacks 


returns, 
the 


and a day are shown in the accom- 
panying illustrations. This plant has 
been in operation for about a year 
and a half, a_ sufficient period to 
prove its satisfactory and economical 
operation. It will be noted that the 
hard cleaning mills are so located 
that the cleaned castings may. be 


ANNEALING DEPARTMENT, SHOWING OVENS, 


GRATINGS 
DISTRIBUTOR 


placed upon a bench where, after 
snagging, they can be loaded direct- 
ly into the pots, the storage bins for 
scale being directly over this bench. 
The soft cleaning barrels are in an- 
other room adjacent to the finishing 
department The ample space in front 
of the furnaces has proved a great 
benefit. 

In considering the development of 
these mechanical handling devices we 
must begin, historically, with the re- 
placing of the old hand truck or fork 
for filling and emptying the oven, 
with the power-charging truck. The 
first type of power-charging truck, 
was operated by compressed air, ne- 
cessitating a complicated arrangement 


AND COnveEyYoR, ELEVATOR AND SCALE 
machine there were introduced, 
almost simultaneously, the steam 
truck, with its own steam generator, 
and an electrically-operated device in 
which electricity was substituted for 
compressed air. The steam machine 
replaced practically all types, although 
its design is far from satisfactory, be- 
cause of insufficient boiler capacity. 
However, this machine has changed 
a laborious and uncomfortable task 
into a comparatively easy duty and 
at the same time has effected great 
economies. Incidentally, the power- 
charging truck has made it possible 
through increase in size of the oven 
to take advantage of the greater ef- 
ficiency obtainable with liquid, gas- 


air 
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keeping with the larger 
of the modern foundry. 

Referring to Fig. 1, it will be noted 
that the floor upon which these ma- 
chines operate is of great importance, 
the loads being heavy and the vehicle 
self-propelled, conditions which cause 
much slippage of the rough treads 
of cast wheels, which, in turn, is hard 
on the floors ordinarily used. <A 
prime necessity is a concrete foun- 
dation with a wearing surface of 
hardwood blocks on end. From an 
extended trial this type of floor ap- 
pears to be satisfactory. For greater 
durability, an insulating strip of vit- 
rified paving brick is laid along the 
front of the ovens and is covered 
with iron plates during the period 
in which the ovens are being loaded 
and discharged. 


production 


Handling the Scale. 


The mechanical handling of scale 
has always been a serious problem. 
The scale is hot, lumpy, dusty and 
very severe upon any apparatus used 
for handling. One of the early me- 
chanical methods of separating the 
scale from the shaken-out castings 
was to dump the entire mass—cast- 
ings and scale—into a large tumbling 
mill with openings between the side 
bars. It was supposed that the scale 
would drop through these openings, 
leaving the castings fairly clean, but 
inevitably lumps of scale would not 
break up in such a mill and much of 
it passed out with the castings, which 
required subsequent separation and 
handling. The cost of carrying the 
whole product to one place and the 
return of a heavy load of pots, bot- 
toms, etc., did not prove econom- 
ical, and the handling of the whole 
of the lumpy scale was likewise ex- 


pensive. 
The best method for shaking-out 
the scale is to provide a_ grating 


with a conveyor underneath for re- 
ceiving the scale, which delivers 
it to a suitable place for screening, 
crushing and the removal of the dust. 
To support the loads and to with- 
stand the shocks caused by the drop- 
ping of pots filled with scale, the 
grating must be heavy and well-sup- 
ported. The conveyor under the grat- 
ing must withstand severe service in 
loading and changes of temperature. 
Its driving apparatus must be 
lated. 

When the scale has been delivered 
to the point for screening and for 
the removal of dust, it will be fairly 
cool, but the work of elevating and 
screening requires a construction with 
parts of ample The 


iso- 


size. removal 
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of dust greatly increases the quality 


of the scale because it consists princi- 
pally of inert material of no value in 
the annealing process. 

Apparatus of considerable power is 
essential for crushing the lumpy scale 
which may be conveyed from the 
screening operation direct to the 
crushers, which in turn discharge into 
the conveying system. 


Overhead Bins. 


From the crusher the conveyor dis- 
tributes the 
from which it is discharged through 
flexible spouts into the annealing pots. 
The scale and castings are then thor- 
oughly settled in the pot. 
ple method is quite as efficient as a 
complicated jarring device. 

Another recent development is the 
application of liquid, gaseous or pul- 
verized fuel to reduce the time of an- 
nealing operation. This is accom- 
plished by reducing the time of rais- 
ing the oven with its charge up to an- 
nealing or soaking temperature. The 
choice of fuel depends largely upon 
local conditions. Pulverized coal, when 
carefully ground to proper size, is 
economical and _ satisfactory. The 
length of the oven is important in 
this connection, and an oven 45 feet 
long can be handled safely. 


scale to overhead bins 


This sim- 


Heavy Sand Shipments 

The large fleet of vessels, consist- 
ing of more than 30 barges and 
steamers operated by the Whitehead 
Bros. Co., Providence, R. I., is now 
engaged in the delivery of sand to 
various foundries throughout the east 
for the winter requirements of these 
shops. In addition, the Whitehead 
Bros. Co. reports that its tonnage of 
sand shipped from its mines by rail 
even exceeds its heavy shipments by 
water. This company also reports 
a heaxy export demand and, in addi- 
tion, is a large importer of sand for 
special foundry purposes. 


Pittsburgh Foremen’s 


Association 

the Pittsburgh 
Association, held Friday, 
Robert B. Thomson, secre- 
the Buffalo Foundry Fore- 
and president of 
the Associated Foundry Foremen, pre- 
sented the Pittsburgh foremen with 
a handsomely-carved lignum-vitae gav- 
el. This gavel is modeled after the 
butt and pean of a rammer with a 
small flask between these sections to 
hold the handle. On either side of the 
pean are engraved silver plates. This 


At a meeting of 
Foremen’s 
Oct. 20, 
tary of 


men’s Association 
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gavel was presented by the Associat- 
ed Foundry Foremen to the Pitts- 
burgh society in commemoration of 
the reception given by the latter to 
the foundry foremen in attendance at 


the foundrymen’s meeting on May 
22, 1911. 


Trade Notes 


The H. W. Johns-Manville Co., New 
York City, has removed its Birming- 


ham, Ala., office from 1220 Empire 
building to 606 Chamber of Com- 
merce building. This office is under 


the management of W. H. Fleming. 

The American Blower Co., Detroit, 
will erect a plant in Canada on a site 
of 4% acres on the Essex Terminal 
railway, at Windsor, Ont. An erect- 
ing shop will be built, 50 x 200 feet, 
of steel and concrete construction. A 
foundry will also be added, work on 
which will be commenced in _ the 
spring. The Canadian Sirocco Co. will 
manufacture a full line of the Ameri- 
can Blower Co.’s products, consisting 
of fans, blowers, heating, ventilating 
and drying apparatus, steam engines, 
steam traps, etc. 

The Johnston Harvester Co., Ba- 
tavia, N. Y., has recently completed 
the installation of steel pattern stor- 
age racks which is_ believed to 
be the most extensive of its kind 
ever made. This equipment, which 
consists of 72 units, 360 feet long, 
was built and installed by the Ber- 
ger Mfg. Co., Canton, O. Each unit 
is 40 inches deep, 60 inches wide and 
11 feet, 6 inches high and has a shelf 
area of 200 square feet and the total 
area of the entire system is 14,400 
square feet. The shelves are capable 
of carrying a load of 250 pounds, 
making the total capacity for each 
unit 3,000 pounds. In addition to 
these steel pattern racks, the Berger 
Mfg. Co. has furnished the Johnston 
Harvester Co. with 35 hoppers and 
18 core oven doors. 





Trade Publications 
SIFTING MACHINES.—A 36-page cata 
log, issued by the Hanna Engineering Works, 
Chicago, is devoted largely to this company’s 


extensive line of riddles and screen shakers. 
These include pneumatic tripod shakers, sta- 
tionary post shakers, trough shakers, elec- 
tric riddle oscillator, revolving dumping 
‘ riddles and accessories. A portable mold 
dryer is also illustrated, as well as the 
Hanna line of riveters. The catalog also 
contains a partial list of users of these 
sifting machines. 

FURNACES.—In a handsomely illustrated 
32-page catalog, Tate, Jones & Co. Inc., 
Pittsburgh, illustrate and describe their 
extensive line of heating, forging and weld- 


ing furnaces. The work includes descriptions 


of oil or gas-fired tool dressing 


furnaces, 
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blacksmith forges, portable and_ stationary are supported on a strong foot-piece resting 
rivet forges, pipe bending furnaces, bolt upon a sole-plate on the foundation. 

heating furnaces, forge furnaces, flue welding 
and rod heating furnaces, etc. Interesting 
plan and sectional views are also included 
of an oil or gas-fired tire heating furnace 
3urners, appliances and accessories are also 





FIRE BRICK FOR CUPOLA LININGS. 
A 30-page booklet, issued by the Harbison- 
Walker Refractories Co., Pittsburgh, is de- 
voted to this company’s extensive line of 

fire brick and shapes for cupola linings. In 
eecribed, as well as s portable tual oil addition to views and dimensions of the 
pgm ot pete wend see ee various shapes, the booklet contains a brief 
1 Ee Sh Ee See . story of the manufacture of this foundry ma- 
DUPLEX STEAM-DRIVEN Leng rigged saciade Interesting records of cupola opera- 
lished Dy tne 


Ingersoll-Rand Co., 11 Broadway, New York 
City, is devoted to duplex steam-driven com- 





sors.— 20-page bulletin, ul ’ . Ar 
“Y A Bchigag zo x tions with Harbison-Walker linings show an 


average daily melt for one furnace of 61,656 
pounds for a period of 231 days or a total 


pressors. These machines are of rigid con oc . wi = 

: : , : melt of 5,714 tons. This cupola was 72 

struction with large yearing sSuriaces and . 1 “, ; 
i ra inches in diameter. Another cupola with a 

ire equipped with mechanically-actuated air 


similar lining, 78 inches in diameter, was 


les ar ] - } 
intake alve with large direct passages and : , 
: = . ~ ’ al TI ’ . operated 231 days, the melt having totaled 
st nec aischarge Vaives ne alt cyilin- = = e e " 
“ ag? . k i 1 : i ee : : 5,927 tons or an average of 51,316 pounds 
ders have water-jacketed barrels and _ heads, : ; : 
: : ; - daily. Interesting suggestions are included 
* the latter being hooded for the admission of ae ' , inet ; i 
¢ I arding 1e€ 4 6us hre ricK an silica 
cool air. The smaller types of compressors ‘*°8*" ling the use o : ' ‘ 
up to 15-inch stroke have overhung. cylin brick and the work concludes with tables of 
; ‘ ae ; : eae ] } . 7 Aan inch > hrick 
lers On the tarver sizes the aic cylinders circle brick, arch brick and 93-inch Key ick 


General Imdustrial Notes 


The Shull Steel Castings & Mtg. Co., The Hunsicker Engineering Co., Lebanon, 
Canton, O., will change its firm name to the Pa., has been incorporated with a capital of 
Canton Steel Foundry Co., on De 31, 1911 $50,000 and will engage in the foundry and 

The H. L. E. Peterson Mfg. Co., Elgin machinery business. The company will oc 
Ill., has been incorporated with a capital of cupy the plant formerly operates ‘by the 
$25,000 to engage in the foundry business freadwell Engineering Co. lhe Riss ers ol 
[The incorporators are H. L. E. Petersor iS ree ee ee eee Harry H. Boger, —e 
Albert Fehrman.and Julius G. Peterson ident: R. H. Rhodes, vice president; John 

; : Hunsicker Sr., treasurer, and John Hunsicker 

[The Craig Foundry Co Bucyrus, O., eg 
which recently took over the Bucyrus Four SY ; i . , , ; : 
dry Co., has placed the plant in operatio1 Phe Scullin-Gallagher Iron & Steel Co., St 
[he company will make a specialty of hot Louis, manufacturer of coun hearth steel cast 
air registers and radiators, ings, has recently installed ae cranes : 

( Fe eee ee ee eg, er 
} The General Foundry Co., Warren, O., has : on er ote ae 


: , : by the Alliance Machine Co., Alliance, O., 
‘ompleted its new foundry for the manufa 


and two cranes of 25 and 10 tons capacity 
furnished by the Niles-Bement-Pond Co., 
New York City. This equipment, with the 


ture of steel castings. The main building is 
140 x 300 feet and a pattern building, 

















shop, etc., have also been erected. 














S1X new mold-drying ovens, new core room 
Hess, Snyder & Co., Massillon, O., man and five core 

















ovens and the extensions to 











ifacturers of stoves, ranges, furnaces, pumps, the main foundry, annex and chipping shops 
etc., are completing an addition t thei of the No. 2 plant, 


foundry, 80 x 120 feet, and have installed a_ the 

















will more than double 














steel casting output of the Scullin-Gal 






















































































lust arrester in their cleaning department lagher Iron & Steel Co. The No. 1 plant 
¢ of this company was doubled in capacity less 
Che Precision Lubricator & Mfg. Co., ¢ : : 
esta sapien - than a year ago. Three traveling cranes, 18 
cago, has been incorporated with a capita ‘ 
f $21,000 i “Il ‘ 1 : ; jib cranes and an air compressor with a Ca- 
o 21, and will erect and equip a bra gre? : . : 
oniew 5 5( pubic - _ ms 
und iron foundry and a machine shoy Che pany SS: 0 ot ¥ — of — En sil 
t ol S. Rol minute were installed This plant wilb op- 
incorporators are jonn . xNoberts, mersor i 2 
a erate exclusively on steel castings for rail 
B. Stoddard and C. M. Adams : 











oad work 





The American Foundry & Supply Co 








Asheville) N. C., has moved into its new 
















































































































































































quarters on Avery street. The new plant ‘ 
omprises a foundry, 60 x 80 feet; patter: New Construction. 
shop, 40 x 80 feet: machine shop bui'ding, ie Union Spring & Mfg. Co., New 
40 x 105 feet, and a mill supply building, 40 Kensington, P: s erecting an addition to 
x 90 feet. ts foundry, 40 x 60 feet. 
ae linois lle le 1 h y 
The American Ship Windlass ( manu th — : heron ers — 0.5 e t-te 
facturer of stokers and marine equipment, 9 pitty > or oe ee 
tas abandoned its Providence, R. I., plant ©” North Paulina street 
and all of the business of this concern is The Valley Gra Iron Foundry, Saginaw, 
now transacted at Philadelphia where a, Mich., is erecting a two-story addition to its 
arge plant is operated A large foundry was plant, 33 x 92 feet 
recently added to these works. rl Central Foundry Co., Oklahoma City, 
Thc Wabiesbore Metal & F ar oe GOkla., is contemplating the erection of an ad- 
Waynesboro, Pa., has been incorporated with “10m to its foundry, 70 x 150 feet 
a capital of $50,000 to engage in the manu [Ihe Liberty Foundry Co., St. Louis, is 
facture of iron, steel and brass castings. The erecting an addition to its foundry, 65 x 101 
incorporators are F. D. Miller, C. V. Moore, _ teet 
Geo. H. Armacast and John C. Benedict of The Campbell, Wyant, Cannon Foundry 








Westminster, Md., and Geo D. Beaver, of Co., Muskegon Heights, Mich., will erect an 


ardition to its foundry, 65 x 196 feet. 





Waynesboro, Pa 
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The Goodale Co., 508 North Church street 
Kalamazoo, Mich., contemplates the erectio: 
of a foundry, 150 x 210 feet, of brick con 
struction, 


Beauchemin & Fils, Ltd., Sorel, Que., ar: 
erecting a large addition to their foundry, 
x 100 feet. The equipment will include 


converter of 2% tons capacity. 


8 


The board of education, Huntington Park 
Cal., will erect a manual training additior 
to the Union high school. The building wil 
include a forge shop, pattern shop, foundry 
machine shop and drafting room. 

The National Iron Foundry & Supply Co 
Williamsport, Pa., is establishing a brancl 
founcry at Oneida, N. Y., which will be 
hnowr as the Oneida Foundry Co. The 
ccinpany is in the market for a cupola, ele 
vatcr, fan and casting cleaning machinery. 

The American Dartuim Castings Co., St 
Joseph, Mo., has been incorporated with a 
capital of $150,000 and will equip a plant 
for the manufacture of steel castings. The 
incorporators are Edward’ Richard, John 
Thompson and Eugene W. Colville. 

The Maclean Foundry Co., Upper Sandus 
ky, O., has been incorporated with a cap 
ital of $80,000 and will erect a foundry, 240 
x 20 feet. The incorporators are R. J. Main, 
A. B. Whitney, B. H. Van _ Blon, Chas 
Shealy, Richard Carter, Edward F. Stephan, 
L. H. Hull, Earl Carter and Ira V. Maclean 

The Chicago Steel Foundry Co., Nine 
teenth and Rockwell streets, Chicago, has 
purchased a 226 x 298-foot site on the Chi 
cago & Alton’ railroad, between Thirty 
seventh street, Thirty-seventh place and 
Kedzie avenue. A foundry, 150 x 200 feet 
will be erected, in addition to a pattern shoy 
and office building. 

The Munson Bros. Co., Utica, N. Y., man 
ufacturer of iron castings, contemplates th¢ 
erection of the following buildings at Whites 
boro, N. Y.: Foundry, 100 x 200 feet; pat 


tern shop, 50 x 160 feet, and a warehouse 
and shipping Luilding, 50 x 300 feet. The 
plant will be of steel frame construction with 
concrete foundations and brick walls. 

Kling Bros. Engineering Works, Chicago 
recently incorporated with a capital of $250, 
000, have plans prepared for the erection of 
a large plant, including a machine shop, 162 
x 250 feet and a foundry, 150 x 250 feet 
This concern will engage in the manufacturé 
of ‘iron, steel and brass castings and will in 
stall a 30-ton electric traveling crane in both 
the machine shop and foundry, in addition to 
other foundry equipment. Several other build 
ings will also be erected, including a patter1 
shop, boiler shop, power house, etc 





Among the Brass Founders. 
J. T. McCormick, San Francisco, Cal., 
erecting a brass foundry, 35 x 100 feet. 


The Aluminum Castings Co., Detroit, is 
erecting an addition to its foundry on Campau 
avenue, 

The Waterbury Brass Co., Waterbury 
Conn., is contemplating the erection of a new 
casting shop. 

The Imperial Brass Mig. Co., Chicago, 1s 
erecting a six-story plant, 100 x 125 feet A 
brass foundry will be installed, which will be 
equipped with Fisher oil furnaces. 


The Elyria Brass, Iron & Steel Co., Elyria, 
O., has been incorporated with a capital of 
$50,000 to engage in the manufacture of 
brass, iron and_ steel castings. The incor 
porators are J. VY. Kennedy, T. J. Whearty 
David M. Ryan and others 
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No. 97, September, 1911.—Deoxidizing 
Elements for Use in Copper and Its 
Alloys. 

No. 98, September, 1911.—Useful Formu- 
las for the Foundryman. 

Nos. 99 and 100, October. 1911.—Formu- 
las for Finding: the Weights of Iron 
Castings. 

Nos. 101 and 102, November, 1911.— 
Formulas for the Brass Foundryman. 
No. 103, December, 1911.—London Tin 

Contract and Pig Tin Analyses. 

No. 104, December, 1911.—Weights, Speci- 
fic Gravities and Melting Points of 
Metals. 








